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AND 
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THE  COMMONWEALTH  OF  PENNSYLVANIA. 

DEAR  SIR, 

In  finding  your  Name  prefixed   to  the  fol- 
lowing; pages,  without  permission,  I  trust  you 
will  feel  no  emotion  more  unfavourable  than 
that   of  surprize.     I    know  not,    indeed,    to 
whom  I  could  dedicate  such  a  work  as  this 
with  more  propriety  than  to  an  elegant  Scho- 
lar,   a   comprehensive   Observer   of  a   large 
portion  of  the  century  attempted  to   be  re- 
viewed, a  Master  of  so  many  of  its  literary 
and    scientific  improvements,    a  conspicuous 
Actor  in  some  of  its  most  memorable  and  im- 
portant transactions,    an   able    and    eloquent 
Defender  of  his   country's  rights,  a  munih- 
cent  Patron   of  American  literature,   and  (it 
personal  or  local  feelings  may  be  allowed  to 
intrude)    a  uniform   and   affectionate   Friend 
of  my  honoured  Parents,  and  one  of  the  most 
illustrious  of  those  who  owe   their  birth  to 
my  native  State. 
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Among  the  numerous  opinions  expressed  in 
these  volumes,  you  will,  no  doubt,  find  some 
which  totally  differ  from  your  own;  and 
•others  which  more  attentive  and  enlarged 
views  would  have  taught  me  considerably  to 
modify  or  amend.  Of  the  former  you  will 
not  consider  this  public  address  as  implying 
or  soliciting  j^our  approbation.  Of  the  latter 
I  am  confident  you  will  be  disposed  to  form 
a  candid  and  even  an  indulgent  estimate. 

But  with  respect  to  some  of  the  leading 
opinions  delivered  in  the  following  sheets,  I 
am  happy  in  the  assurance  that  you  perfecdy 
comcide  with  me.  To  all  that  is  said  of  the 
perfect  harmony  between  the  Religion  of 
Christ  and  genuine  Philosophy,  and  of  the 
illustration  and  support  which  the  former  has 
received  at  every  successive  step  of  the  latter 
in  the  last  age;  to  every  unfavourable  judg- 
ment pronounced  on  those  theories,  falsely 
called  philosophy,  which  pervert  reason,  con- 
tradict Revelation,  and  blaspheme  its  divine 
Author;  and  to  every  expression  of  satisfac- 
tion at  the  progress  of  elegant  letters  and  sub- 
stantial science,  as  tending  to  promote  the  dig- 
nity and  happiness  of  man— to  opinions  and 
sentiments  like  these,  I  know  too  much  of  your 
character  to  doubt  of  receiving  your  sanction. 

Those  who,  like  yourself,  contemplate  every 
department  of  human  affairs  dirough  the  me- 
dium of  Christian  principles,  while  diey  see 
nruca  to  deplore,  see  also  much  to  approve  and 
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admire  in  the  history  of  science  for  the  last  age. 
What  eftect  the  knowledge  bequeathed  by  that 
age  may  have  on  the  harmony,  virtue  and 
happiness  of  mankind  in  the  one  on  which  we 
have  entered,  is  known  only  to  infinite  Wis- 
dom. Let  us,  however,  indulge  in  favourable 
anticipations  as  long  as  we  can.  In  all  events 
we  are  assured,  that  this,  as  well  as  all  the 
other  fruits  of  human  genius  and  activity, 
will  be  made  conducive  to  the  welfare  of 
the  good,  in  a  more  enlightened  and  a 
more  happy  world. 

I  am,  dear  Sir, 

With  much  respect. 

Your  obliged  and  obedient  servant, 

SAMUEL  MILLER, 

New-York,  Nov.  25,  1803. 
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xV  SIMPLE  history  of  this  publication  will  best 
unfold  its  design,  and  will  form  the  best  apology 
for  its  numerous  imperfections.  On  the  first  day 
of  January,  in  the  year  1801,  the  author  being 
called,  in  the  course  of  his  pastoral  duty,  to  de- 
liver a  sermon,  instead  of  choosing  the  topics  of 
address  most  usual  at  the  commencement  of  a  new 
year,  it  occurred  to  him  as  more  proper,  in  enter- 
ing on  a  neiv  Century,  to  attempt  a  review  of  the 
preceding  age,  and  to  deduce  from  the  prominent 
features  of  that  period  such  moral  and  religious 
reflections  as  might  be  suited  to  the  occasion.  A 
discourse,  formed  on  this  plan,  was  accordingly 
delivered.  Some  who  heard  it  were  pleased  to 
express  a  wish  that  it  might  be  published.  After 
determining  to  comply  with  this  wish,  it  was  at 
first  intended  to  publish  the  original  discourse, 
with  some  amplification;  to  add  a  large  body  of 
notes  for  the  illustration  of  its  several  parts;  and 
to  comprise  the  whole  in  a  single  volume.  Pro- 
posals were  issued  for  the  publication  in  this  form, 
and  a  number  of  subscribers  gave  their  names  for 
its  encouragement. 

Little  progress  had  been  made  in  preparing 
the  work,  on  this  plan,  for  the  press,  before  the 
objections  to  such  a  mode  of  arranging  the  mate- 
rials appeared  so  many  and  cogent,  that  it  was  at 
length  thought  best  to  lay  aside  the  form  of  a  ser- 
mon, and  to  adopt  a  plan  that  would  admit  of 
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more  minuteness  of  detail,  and  of  greater  freedom 
in  the  choice  and  exhibition  of  facts.  This  alter- 
atiorf  in  the  structure  of  the  work  led  to  an  exten- 
sion of  its  limits;  materials  insensibly  accumu- 
lated; and  that  portion  which  was  originally  in- 
tended to  be  comprised  in  a  third  or  fourth  part 
of  a  single  volume  gradually  swelled  into  two 
volumes. 

It  is  probable  that  one  of  the  first  reflections 
made  by  most  readers  of  the  following  pages,  will 
be,  that  the  plan  is  too  extensive  to  be  well  exe- 
cuted by  any  individual;  and  that  it  was  peculiarly 
presumptuous  in  one  of  comparatively  small  read- 
ing, and  who  could  not  obtain  access  to  ample 
libraries,  to  undertake  such  a  work.  The  author 
feels  the  justness  and  weight  of  this  reflection;  and 
is  sensible  that  to  present  a  full  and  satisfactory 
view  of  any  one  of  the  departments  embraced  by 
this  Retrospect,  would  be  a  task  beyond  his 
powers;  would  afford  abundant  employment,  for 
many  years,  to  a  mind  much  more  mature,  active, 
and  enlightened  than  his.  Why  then,  it  will  be  ask- 
ed, did  he  adventure  in  so  arduous  an  enterprize? 
In  answer  to  this  question,  he  must  ingenuously 
confess,  that  he  engaged  without  due  considera- 
tion, and  did  not  begin  suitably  to  estimate  the 
extent  and  difficulty  of  the  task  till  he  had  pro- 
ceeded too  far  to  retract.  He  is  also  bound  in 
candour  to  declare,  that  his  own  instruction  and 
improvement  were  among  his  principal  motives  in 
undeYtaking  and  prosecuting  this  work.  Being  per- 
suaded that  writing  on  a  subject  is  one  of  the  best 
means  of  methodizing  and  correcting  one's  own 
views  of  it;  and  hoping  that,  while  he  informed 
himself,  he  might  amuse,  if  not  instruct  others, 
he  submitted  to  the  toil  of  collecting  and  arrang- 
ing the  materials  which  are  here  presented.     If 
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none  of  his  readers  should  be  able  to  derive  either 
entertainment  or  information  from  the  following 
sheets,  he  has  the  satisfaction  of  reflecting,  that 
he  himself  derived  both  from  the  labour  of  pre- 
paring them  for  the  press. 

Though  the  greater  part  of  this  work  consists 
of  compilation;  yet  the  writer  claims  to  be  some- 
thing, more  than  a  mere  compiler.  He  has  offer- 
ed, where  he  thought  proper,  opinions,  reflections, 
and  reasonings  of  his  own;  and  though  many  of 
these  are  adopted,  perhaps  too  hastily,  from  others, 
there  are  some  of  which  all  the  praise  and  all  the 
blame  belong  to  himself.  He  is  not,  however, 
solicitous  to  discriminate,  even  if  it  were  possible, 
between  these  several  parts  of  the  work.  If  the 
exhibition  of  facts  and  opinions,  so  far  as  it  goes, 
be  tolerably  just,  the  question  whence  they  ori- 
ginated is  of  little  consequence  to  the  reader. 

With  respect  to  the  division  and  arrangement 
of  the  subjects,  it  was  judged  advisable  to  adopt 
rather  a  popular  than  a  scientific  plan.  This  plan 
is,  no  doubt,  liable  to  some  objections;  but  it  ap- 
peared better  suited  to  the  purpose  in  view  than 
any  other  that  presented.  The  reader  will  observe 
that  the  sciences  of  Theology^  Morals,  and  Poli- 
tics are  not  noticed  in  this  first  Part.  The  reason 
of  the  omission  is,  that  it  appeared  most  proper  to 
leave  what  may  be  said  concerning  the  revolutions 
and  improvements  in  these  three  interesting  depart- 
ments of  science,  respectively,  to  stand  as  prelimi- 
naries to  the  three  remaining  divisions  o'^  the  work, 
in  v/hich  some  account  will  be  attempted  of  the 
great  events  in  the  Christian  Church,  in  the  Moral 
World,  and  in  Political  Principles  and  Establish- 
ments, daring  the  last  century.  It  Vv-as  supposed 
that  in  this  connection  the  rise,  progress,  and  in* 
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fluence  of  new  systems,  and  modes  of  thinking, 
might  be  exhibited  with  greater  advantage,  and 
perused  with  more  satisfaction. 

As  the  author  aimed  at  nothing  more  than  a 
brief  retrospect  of  the  period  to  which  this  work 
is  devoted,  it  was  impossible  for  him  to  do  more, 
consistently  with  his  plan,  than  to  mention  the 
principal  discoveries,  inventions,  improvements 
and  writers,  under  each  head;  and  even  these 
could  only  be  noticed  with  great  brevity,  and  in 
very  general  terms.  To  have  attempted  minute 
details,  and  particular  explanations,  would  have 
extended  the  work  to  many  volumes.  With  respect 
to  the  choice  which  has  been  made  of  facts  and 
names,  the  degree  of  importance  ascribed  to  them, 
and  the  proportion  of  room  and  attention  allotted 
to  each^  different  readers  will,  no  doubt,  entertain 
different  opinions.  Everyone  will  be  apt  to  suppose 
that  the  particular  names  and  studies  to  which  he  is 
most  attached,  are  not  noticed  with  sufficient  re- 
spect, or  dwelt  upon  at  sufficient  length.  The  au- 
thor can  only  say,  that,  in  general,  he  indulged 
in  more  or  less  prolixity,  according  to  his  ideas 
of  the  importance  of  the  several  subjects,  the  ex- 
tent of  his  acquaintance  with  them,  or  the  degree 
in  which  they  interested  his  own  mind.  That  from 
such  a  multiplicity  of  objects,  he  often  selected 
injudiciously,  and  made  an  erroneous  estimate  of 
their  comparative  value,  is  altogether  probable. 

Althouj^h  the  very  nature  of  the  work  required 
that  all  the  subjects  brought  into  view  should  be 
treated  superficially,  and  that  nothing  more  than 
rapid  outlines  should  be  attempted;  yet  the  intel- 
ligent reader  will,  doubtless,  discern,  that  the  mode 
of  treating  some  of  the  subjects  manifests  a  very 
small  and  paitial  acquaintance  with  them.  For  the 
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want  of  more  just  and  enlarged  views,  the  author 
fears  he  has  often  written  in  a  crude  and  unsatis- 
factory manner  on  topics  which,  in  the  same  com- 
pass, might  have  been  better  discussed.  In  some 
instances,  however,  he  has  failed  of  giving  a  more 
satisfactory  account  of  the  additions  made  to  sci- 
ence, by  distinguished  individuals,  from  another 
pause:  Where  it  w^ould  have  been  impossible  to 
state  the  precise  limits  of  what  each  has  done  to 
advance  our  knowledge  of  a  particular  subject, 
without  going  into  a  discussion  of  many  pages, 
little  more  is  frequently  attempted  than  to  give  a 
list  of  the  names  of  those  individuals,  on  the  pre- 
sumption that  the  inquisitive  reader  will  seek  for  a 
more  full  account  of  their  respective  claims  else- 
where. 

It  will  not  be  supposed  that  the  author  has  at- 
tentively read  all  the  works  concerning  which  he 
delivers  opinions.  Sorne  of  them  he  never  saw, 
and  has  ventured  to  give  their  character  entirely  on 
the  authority  of  those  whom  he  considers  better 
judges  than  himself.  Many  he  has  seen  and  con- 
sulted, with  more  or  less  attention,  as  his  avoca- 
tions allowed.  It  is  only  a  small  part  which  he  can 
claim  the  honour  of  having  read  and  studied  with 
care.  It  is  probable,  however,  that  he  might  have 
spared  himself  the  trouble  of  making  this  confes- 
sion; symptoms  of  superficial  reading,  or  of  strik- 
ing unacquaintance  with  many  w^orks  of  which  he 
speaks,  will,  no  doubt,  be  often  discovered. 

In  enumerating  the  principal  writers  on  the  va-- 
rious  subjects  reviewed,  it  will  be  observed  that 
those  who  have  written  in  the  English  language 
engage  the  largest  share  of  the  author's  atten- 
tion. The  reason  of  this  is  obvious;  he  is  best 
acquainted  with  such  writers;  and  from  his  ig- 
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norance  of  most  of  the  languages  of  the  conti- 
nent of  Europe,  he  has  probably  failed  of  men- 
tioning many  works  quite  as  worthy  of  respect- 
ful notice  as  others  on  which  he  has  bestowed 
high  praise.  Perhaps  a  still  more  formal  apology 
will  be  deemed  necessary  for  the  disposition  to 
introduce  American  writers  and  publications, 
even  of  moderate  character,  which  he  has  so 
frequently  discovered.  But  besides  indulging  a 
natural  partiality  for  his  own  country,  which  is 
at  least  pardonable,  he  was  desirous  of  collecting 
and  exhibiting  as  much  information  on  the  subject 
of  American  literature  as  the  nature  of  his  under- 
taking admitted.  And  as  no  attempt  to  give  a  ge- 
neral historical  view  of  this  subject  has  ever  been 
before  made ;  as  a  considerable  portion  even  of  the 
humble  and  meagre  records  from  which  he  has 
drawn  his  materials,  are  daily  perishing ;  and  as 
peculiar  circumstances  sometimes  give  to  literary 
characters  and  events  a  relative  importance,  be- 
yond their  absolute  value,  he  thought  it  advisable 
to  take  notice  of  more  obscure  names,  and  of 
smaller  publications,  than  could  with  propriety 
have  been  mentioned  in  countries  of  a  more  mature 
literary  character.  Perhaps,  however,  in  his  zeal 
to  collect  every  thing  he  could  find  on  this  sub- 
ject, he  has  sometimes  descended  too  low. 

Should  any  reader  be  offended  by  the  language 
of  panegyric  which  is  frequently  bestowed  on  the 
intellectual  and  scientific  endowments  of  some 
distinguished  abettors  of  heresy  or  of  infidelity, 
he  is  entreated  to  remember  that  justice  is  due  to 
all  men.  A  man  who  is  a  bad  Christian  may  be 
a  very  excellent  mathematician,  astronomer,  or 
chemist  i  and  one  who  denies  and  blasphemes  the 
Saviour  may  write  profoundly  and  instructively 
on  some  branches  of  science  highly  interesting  to 
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mankind.  Itisproper  to  commiserate  the  mistakes 
of  such  persons,  to  abhor  their  blasphemy,  and  to 
warn  men  against  their  fatal  delusions;  but  it  is 
surely  difficult  to  see  either  the  justice  or  utility  of 
withholding  from  them  that  praise  of  genius  or 
of  learning  to  which  they  are  fairly  entitled. 

It  will  probably  be  remarked,  by  the  intelligent 
reader,  that  a  due  projwrtion  between  the  parts 
of  this  work,  according  to  the  relative  importance 
and  extent  of  each  subject,  is  not  always  preserv- 
ed. Had  the  manuscript  been  completed  before 
any  part  of  it  was  sent  to  the  press,  faults  of  this 
kind  would,  no  doubt,  have  been,  in  some  de- 
gree, avoided ;  but  the  truth  is,  that  the  first 
pages  of  the  manuscript  were  put  into  the  hands 
of  the  printer  before  a  single  chapter  of  the  work 
had  been  fully  written;  and  each  successive  sheet 
was  prepared,  from  the  materials  previously  col- 
lected, at  the  call  of  the  printer,  and  amidst 
the  hurry  of  incessant  professional  labours.  It 
is  scarcely  necessary  to  add,  that  this  race  with 
the  press  frequently  rendered  impossible  that  labo- 
rious investigation,  and  that  careful  correction 
which  were  highly  desirable:  nor  could  the  au- 
thor excuse  himself  for  conduct  so  manifestly  in- 
discreet, had  he  duly  considered  beforehand  the 
nature  and  magnitude  of  the  engagement.  But 
it  must  be  acknowledged,  that  as  he  entered  on 
the  work  without  duly  appreciating  the  arduous- 
ness  of  his  undertaking,  so  every  step  in  the  pur- 
suit convinced  him  more  and  more  of  its  extent 
and  difficulty;  that  in  the  prosecution  of  his  task 
he  wished  an  hundred  times  he  had  never  under- 
taken it;  and  that  now  it  is  brought  to  a  close, 
few  readers  Ccm  Idc  more  sensible  than  he  is  him- 
self of  its  numerous  and  great  defects. 
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It  will  be  observed,  that  three  parts  of  the  orU 
ginal  plan  yet  remain  to  be  executed.  Whether 
the  execution  of  the  whole  will  be  attempted  de- 
pends, in  some  measure,  on  the  reception  which 
sh'^ll  be  given  to  this  First  Part.  The  author  is 
particularly  desirous  of  completing  the  fourth 
and  last  division  ;  viz.  that  which  relates  to  the 
Literature,  Science,  Revolutions,  and  principal 
Events  of  the  Christian  Church  during  the  last 
age;  and  even  if  he  should  be  compelled  to  aban- 
don the  two  intermediate  divisions,  he  cherishes 
the  hope  of  being  able,  if  his  life  should  be 
spared,  to  lay  something  before  the  public  on  thi^ 
favourite  subject. 

The  reader  is  particularly  requested  not  to  over- 
look the  Additional  Notes.  They  will  be  found 
to  supply  some  of  the  deficiencies,  and  to  correct 
some  of  the  errors  with  which  the  body  of  the 
work  abounds.  About  an  eighth  or  tenth  part  of 
these  notes  are  derived  from  the  remarks  of  friends. 
It  was  at  first  intended  to  make  a  particular  ac- 
knowledgment to  every  individual  who  had  fur- 
nished any  thing  of  this  kind;  but,  for  cogent 
reasons,  a  general  acknowledgment  was  afterwards 
thought  preferable. 
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INTRODUCTION. 

JL  HE   oldest  historian  in   the  world,   and   th^ 
only  one  in  whose  information  and  faithfulness  we 
can  place  unlimited  confidence,  tells  us,  that,  in 
the  beginning,  when  God  created  the  heavens 
and  the  earth,  he  said'-^Z<?^  there  be  lights  in  the 
firmament  of  the  heaven,  to  divide  the  day  from  the 
night;  and  let  them  be  for  signs,  and  for  seaso7is, 
and  for  days,  and  for  years.    Without  recurring  to 
the  regular  motions  of  these  celestial  orbs,  time 
would  pass  unnoticed  and  unmeasured.    Its  flio^ht, 
in  itself,  is  not  an  object  of  sense ^  we  neither^ee 
nor  hear  it.    But  by  observing  the  diurnal  revolur 
tions  of  the  heavenly  bodies,  we  acquire  the  concep- 
tion of  days;  by  dividing  these  days,  we  form  hours 
and  minutes;  and,  by  multiplying  them,  we  gain 
the  ideas  of  months,  years,  and  ages.     Like  ail 
the  rest  of  the  works  and  ways  of  God,  these 
means  of  marking  the  progress  of  time,  and  as- 
certaining  its  portions,  are  adapted   to  promote 
both  physical  and  moral  advantage.     To  the  phi- 


2"  IlTTRODUCTrOir. 

losoplier  they  furnish  inestimable  rules  and  prin^ 
ciples  of  calculation;  to  the  man  of  business  they 
present  measures  and  stimulants  to  industry;  and, 
above  all,  to  the  christian  they  offer  continual  me- 
morials of  the  end  of  Hfe,  and  unceasing  excite- 
ments to  moral  dispatch. 

Hence  the  close  of  one  year,  and  the  commence- 
ment of  another,  are  generally  marked  by  mutual 
cono^ratulations,  by  a  peculiar  train  of  reflections, 
by  new  plans  and  undertakings,  and  by  charac- 
teristic changes  in  domestic,  social,  and  political 
affairs.  It  is  a  period  which  interests  the  feelings, 
and  constitutes  a  prominent  point  in  the  life  of 
almost  every  man. 

But,  on  reaching  the  termination  of  an  active 
and  eventful  century,  and  entering  upon  a  new 
one,  the  emotions  of  the  reflecting  mind  are  still 
more  strong,  and  the  impressions  made  more  va- 
rious and  interesting.  This  is  a  transition  which 
few  individuals  at  present  on  earth  have  before  wit- 
nessed, and  which  few  now  living  will  ever  again 
behold.  At  such  a  period  it  is  natural,  and  it  is 
useful,  to  pause;  to  review  the  extensive  scene;  to 
estimate  what  has  been  done;  to  inquire  whether 
we  have  grown  wiser  and  better,  or  the  reverse ; 
and  to  derive  those  lessons  of  wisdom  from  the 
whole,  which  rational  beings  ought  ever  to  draw 
from  experience. — While  the  student  of  chronology 
is  disputing  about  the  time  when  the  old  century 
terminated,  and  the  new  one  began ;""  and  while 

a  It  would  be  neither  convenient  nor  seasonable  to  attempt,  in  this  place, 
a  discussion  of  the  question,  when  the  nineteenth  century  commenced. 
The  author  takes  for  granted,  that  it  commenced  on  the  first  day  of  Ja- 
nuary, l8oi.  In  this  opinion  he  is  supported  by  the  decision  of  many  of 
those  who  are  best  qualified  to  judge  on  the  subject.  De  Lalande,  the 
great  French  aftronomer,  tells  us  that  the  same  question  was  discussed  with 
great  warmth  at  the  close  of  the  seventeenth  century,  and  that  many  pam- 
phlets were  written  with  a  view  to  settle  it,  of  several  of  which  he  is^  pos- 
sessed. He  decides,  without  hesitation,  that  the  century  commenced  on 
the  day  above-mentioned. — See  DtLalandas  History  of  Astronomy  for  I799« 
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the  astronomer  sees  liothing  in  this  period  but  tlie 
completion  of  a  certain  number  ot  planetary  re- 
volutions, and  the  commencement  of  another  se- 
ries, the  man  of  true  wisdom  is  employed  in  at- 
tending to  other  objects,  and  in  pursuing  different 
inquiries. — Rich  were  the  stores  of  instruction, 
and  great  the  improvement,  which  an  ancient  king 
received  from  returning,  after  a  long  course  of_  ac- 
tion, and  looking  ujwn  all  the  zcorks  ivhicli  his  hands 
had  zcj'ought,  and  the  labour  ivhich  he  had  laboured 
to  do.  It  was  upon  this  calm  retracing  of  his 
i^teps,  that  he  discovered,  more  fully  than  ever  be- 
fore, wherein  he  had  been  profitably  employed; 
and  in  what  respects  his  unwearied  exertions  had 
been  but  vanity  and  ^vexation  of  spirit. 

Standing,  therefore,  as  we  do,  upon  the  threshold 
of  a  NEw^  CENTURY,  it  may  prove  both  amusing 
and  instructive  to  take  a  hasty  retrospect  of  that 
lo  which  we  have  just  bidden  adieu.  In  this  re- 
trospect, the  scene  which  lies  before  us  is  large 
and  various.  On  w^hatever  part  we  cast  the  eye, 
important  objects,  and  interesting  lessons,  present 
themselves  to  view.  Out  of  these  it  will  only  be 
possible  to  select  a  few  of  the  most  conspicuous 
and  striking,  and  to  display  each  with  the  utmost 
brevity. 

He  who  attempts  to  take  a  view,  even  the  m.ost 
superficial,  of  human  nature,  and  of  human  affairs, 
within  any  given  period,  will  soon  find  that  the 
object  which  he  undertakes  to  survey,  is  complex 
and  multiform.  Man,  always  variable,  and  never 
consistent,  imparts  this  character  to  every  thing 
•that  he  touches.  To  give  the  history  of  a  single 
mind  for  a  single  day;  to  mark  with  justice  its 
revolutions,  its  progress,  its  acquirements,  and  its 
retrocessions;  to  form  an  estimate  of  the  good,  or 
of  the  evil,  which,  within  this  time,  it  may  have 
■produced;  and  to  trace,  in  accurate  lines,  whcreiE 
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Its  character  on  that  day  differed  from  its  charactef 
on  the  preceding,  is  a  task  which  can  appear  easy 
only  to  ignorance  and  inexperience.  And  in  pro- 
portion as  the  number  of  minds  to  be  contemplated 
increases,  or  the  length  of  the  time  in  question  is 
extended,  the  difficulties  of  the  undertaking  mul- 
tiply, and  it  becomes,  in  every  respect,  more  ar- 
duous. How  numerous  the  difficulties,  then,  of 
estimating  the  operations  and  the  progress  of  the 
human  race  for  an  hundred  years! 

Another  source  of  doubt  and  mistake  also  arises 
here,  besides  that  which  is  occasioned  by  the  com- 
plexness  and  confusion  of  the  scene.  Who  can 
distinguisli  between  revolution  and  improvement  in 
human  affairs?  Who  can  undertake  to  say  in  what 
cases  they  are  synonymous  terms,  and  when  they  are 
directly  opposite?  If  every  change  were  to  be  con- 
sidered an  advantage,  it  would  follow,  of  course, 
that  the  strides  of  civilized  man,  in  every  species 
of  improvement,  during  the  last  century,  have 
been  prodigious.  But,  alas!  this  principle  cannot 
be  admitted  by  the  cautious  inquirer,  or  the  friend 
of  human  happiness.  The  passion  for  novelty  and 
change,  so  universal  and  unceasing,  has  doubtless 
oftentimes  indulged  itself  at  the  expense  of  real 
good,  and  substantial  enjoyment. 

A  wise  man,  and  an  inspired  WTiter,  has  told 
us,  that  there  is  no  neiv  thing  under  the  sun.  Is 
there  ami  thing  whereof  it  may  be  said,  See,  this  is 
77ewP  It  hath  been  already  of  old  time,  xvhicli  zvas 
before  ifs. — This  passage,  like  many  others  of  a 
similar  kind,  is  doubtless  not  to  be  interpreted  as 
declaring  literally,  that  there  never  have  been,  nor 
ever  can  be,  any  schemes,  events,  or  discoveries 
entitled  to  the  appellation  of  ncwy  but  as  teaching 
us,  in  a  strong  and  figurative  manner,  that  the  pro- 
jects and  improvements  of  human  genius  are 
frequently  sinking  into  forgetfulness,  and  rising 
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again;  that  old  systems  are  daily  revived,  clothed 
in  new  dresses,  decorated  with  new  names,  and 
palmed  on  the  world  as  creatures  of  modern  birth ; 
and  that  very  few^  of  the  boasted  efforts  of  genius, 
cither  in  Solomon's  days,  or  at  any  subsequent 
period,  could  be  called  entirely  original.  The 
smallest  acquaintance  with  history  is  sufficient  to 
convince  any  one  that  this  is  a  just  representation. 
That  there  are  some  things  peculiar  to  certain 
periods  and  countries,  will  not  be  disputed;  but 
that  these  are  fewer  in  number,  and  the  peculiarity 
much  smaller  in  degree,  than  transient  observers 
imagine,  is  certainly  also  true.  Hence  arises  a 
further  difficulty  in  deciding  wherein  one  age  dif- 
fers from  another.  History  is  not  an  instructress 
sufficiently  minute  and  patient  to  enable  us  always 
to  judge  promptly  and  accurately  on  this  subject. 

"  It  affords  some  astonishment,"  says  a  late 
writer,  "  and  much  curious  speculation,  to  the  re- 
^'  fleeting  mind,  that,  probably,  not  a  system  of 
"  philosophy  exists  among  the  moderns,  which  had 
*'  not  its  foundation  laid  upon  some  one  opinion  or 
*'  another  of  the  ancient  theorists,  and  the  outlines 
"  of  which  may  not  be  found  in  such  of  their  writ- 
*'  ings  as  have  come  down  to  our  time.  Even  the 
"  Newtonian  doctrine  of  gravitation  was  not  un- 
"  known  to  Lucretius ;  for  that  poet,  in  his  first 
*'  book,  attempts  to  refute  the  idea  that  the  uni- 
"  verse  had  a  centre,  to  which  all  things  tend  by 
"  their  natural  gravity.  That  the  central  point 
*'  had  the  strongest  power  of  attraction  was  equally 
*'  an  hypothesis  of  Sir  Isaac  Newton  and  the  an- 
*^  cicnt  stoics."^  The  ingenious  writer  might  have 
extended  his  remark  much  further,  and  have  gone 
into  a  very  amusing  detail  on  this  subject.  Some 
facts,  tending  to  confirm  his  position,  will  appear  in 

b  Drake's  Literary  Hours,  vol.  i.  p.  12,  13. 
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tlic  following  pages/  Let  us  beware,  however, 
of  carrying  the  principle  beyond  due  bounds. 

A  difficulty  also  arises,  in  attempting  to  make 
the  proposed  estimate,  from  the  disposition  of 
man  to  magnify  present  objects.  It  is  an  old 
remark,  that  important  persons  and  scenes  acquire 
an  additional  masrnitude  in  our  eves  when  seen 
from  a  distance.  But  it  is  as  true  that  the  same 
error  of  intellectual  vision  occurs  daily  with  re- 
spect to  objects  seen  near  at  hand.  Men  have 
always  been  unduly  disposed  to  consider  their 
own  times  as  distinguished,  above  all  others,  by 
remarkable  events.  The  virtue  or  the  vice,  the 
knowledge  or  the  ignorance,  the  discoveries  or 
the  destructions,  which  we  personally  witness,  or 
of  which  we  have  recently  heard,  are  apt  to  im- 
press us  more  deeply,  and  to  be  estimated  more 
highly  in  the  history  of  man,  than  their  real  im- 
portance deserves.  Hence  nothing  is  more  com- 
mon than  to  hear  men  express  an  opinion,  that  the 
country  and  the  period  in  which  their  lot  is  cast  are 
more  awfully  degenerate,  or  more  extensively  en- 
lightened, according  to  the  occurrence,  or  the  ob- 
ject which  happens  to  occupy  their  minds,  than 
the  world  ever  before  witnessed.  No  doubt  a 
portion  of  this  prejudice  and  partiality  cleaves  to 
every  mind,  and  must  always  interpose  an  obstacle 
in  the  way  of  him  who  would  accurately  calculate 
the  magnitude,  and  justly  exhibit  the  features  of 
recent  events. 

But,  atter  making  every  allowance  for  errors  in 
calculation  which  may  arise  from  these   several 

c  Those  who  wish  to  see  this  subject  farther  elucidated,  may  consult  a 
very  amusing  work  of  M,  Dutens,  entitled  OHgine  des  Decouvertes  attri- 
butes aux  Modernes,  life.  4to.  published  a  number  of  years  ago.  And  al- 
though the  impartial  reader  will  frequently  perceive  that  the  author  carries 
his  determination  to  withhold  from  the  moderns  the  credit  due  them,  for 
many  discoveries,  to  an  extravagant  and  ridiculous  length,  yet  the  work 
undoubtedly  contains  much  instructive  and  valuable  matter. 
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sources,  it  will  probably  be  acknowledged,  that 
the  century  of  which  we  have  just  taken  leave  has 
produced  an  unusual  number  of  revolutions,  and 
at  least  some  improvements, — In  literature  and 
SCIENCE — in  political  principles  and  establish- 
ments— in  the  moral  world — and  in  the  chris- 
tian CHURCH. 

To  think  of  surveying  each  of  these  wide  fields, 
throughout  its  whole  extent ;  and  especially  to 
think  of  conducting  the  survey  with  the  minute- 
ness of  observation,  and  the  profundity  of  research 
which  would  become  a  philosophic  inquirer,  are, 
at  present,  out  of  the  question.  Had  the  writer 
temerity  enough  to  engage  in  such  a  plan,  or  the 
presumption  to  assume  so  high  a  character,  the 
variety  and  immensity  of  the  task  would  soon 
convince  him  of  his  error.  The  most  brief  and 
rapid  sketches  only  will,  therefore,  be  attempted, 
on  each  of  the  above  heads  of  inquiry. 


(     9     ) 


PART   FIRST, 


bN  THE  REVOLUTIONS  AND  IMPROVEMENTS  m 
SCIENCE,  ARTS,  AND  LETTERS,  DURING  THE 
EIGHTEENTH  CENTURY. 

It  is  justly  remarked  by  an  acute  modern  writer/ 
that  the  history  of  learning  and  science  is  much 
less  uniform  than  that  of  civil  affairs,  that  the  wars, 
hegociations,  and  poHtics  of  one  age  more  resemble 
those  of  another,  than  the  literary  and  scientific 
taste.  He  explains  this  obvious  fact  by  observing, 
that,  in  public  and  political  transactions,  ambition, 
honour,  malice,  revenge,  and  the  various  turbulent 
passions  of  man,  are  the  prime  movers;  and  that 
these  passions  are  not  only  the  same  in  every  age, 
but  are  also  stubborn,  intractable,  and  by  no  means 
susceptible  of  the  same  variety  of  modification 
which  frequently  takes  place  in  the  literary  taste 
and  habits  of  different  times.  The  former  we  can 
scarcely  expect  any  thing  human  to  controul;  but 
the  latter  may  be  and  are  every  day  affected  by 
education,  by  example,  and  by  a  thousand  circum- 
stances which  it  would  be  difficult  to  enumerate. 

It  has  often  been  made  a  .question  whether 
mankind  have  effected  any  real  progress  in  know- 
ledge, during  the  eighteenth  century.  There 
are  not  a  few  who  maintain  the  negative;  who 
contend,  that  although  this  period  has  been  abun- 
dantly productive  of  new  theories,  specious  plans, 

d  Home's  Essays,  vol.  i.  p.  no, 
C 
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and  oppositions  of  science  falsely  so  called;  yet  that 
little,  if  any  thing,  has  been  done  toward  the  cul- 
tivation  of  solid  learning  and  real  science,  since 
our  fathers  of  the  seventeenth  centdry  fell  asleep.* 
In  the  opinion,  and  in  the  language  of  such,  the 
present  race  of  men  are  "  a  generation  of  triflers 
''  and  profligates,  sciolists  in  learning,  hypocrites 
*'  in  virtue,  and  formalists  in  good  breeding;  v^ise 
^'  only  when  they  follow  their  predecessors,  and 
"  visionary  fools  w^ienever  they  attempt  to  deviate 
''  from,  or  go  beyond  them.'*  With  these  cynical 
critics  novelty  is  degeneracy;  and  every  thing 
which  bears  the  name  of  invention,  discovery,  or 
improvement,  is  useless,  if  not  dangerous  innova- 
tion.  But  this  indiscriminate  opposition  to  the 
claims  of  modern  times  is  evidently  rather  dic- 
tated by  prejudice  than  by  enlightened  views  and 
impartial  observation.  Though  a  change  of  cir- 
cumstances may  produce  different  degrees  or  kinds 
of  excellence  in  the  efforts  of  intellect;  yet  the 
native  powers  of  man  are  doubtless  the  same  in 
all  ages.  It  must  be  admitted,  indeed,  that  in 
some  of  the  branches  of  human  knowledge  the 
last  age  has  added  nothing  to  the  attainments  of 
the  preceding;  and  that  many  things  which  super- 
ficial readers  consider  as  new,  were  long  since  fami- 
liarly known,  and  as  well  practised  as  at  the  pre- 
sent day.  In  w^orks  of  genius,  imagination,  and 
taste,  there  seems  no  good  ground  to  represent 
the  present  generation  as  possessing  any  peculiar 
or  transcendent  excellence.  Perhaps  a  candid  in- 
quirer would  even  say,  that  in  these  respects  we 
rather  fall  below  than  rise  above  the  standards  of 
former  times,  and  for  this  fact  plausible  if  not  sa- 
tisfactory reasons  may  be  assigned.  But  still, 
amidst  multiplied  false  theories,  and  much  pompous 
jargon,  which  have  been  too  prevalent  in  the 
world  during  the  last  century;  though  the  field  of 
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enterprise,  in  this  department  of  human  exertion, 
has  been  more  remarkable  for  the  number  of  la- 
bourers employed  in  it,  than  for  the  success  of  their 
labours;  though  luxuriant  foliage,  more  than  sub- 
stantial fruit,  has  abounded;  yet  much,  within 
this  period,  has  been  done.  New  and  important 
truth  has  been  elicited:  discoveries  of  an  highly 
interesting  nature  have  been  made:  systems  of 
philosophy  have  assumed  a  more  regular,  consist- 
ent, and  dignified  form:  and  various  departments 
of  learning  have  been  purged  of  the  dregs,  and 
rescued  from  the  rubbish  with  which  the  igno- 
rance and  the  inexperience  of  former  times  had  en- 
cumbered them. 

At  the  close  of  the  seventeenth  century,  the 
stupendous  mind  of  Newton,  and  the  penetrating 
genius  of  Locke,  had  laid  their  systems  of  matter 
and  of  mind  before  the  world.  Like  pioneers  in 
an  arduous  siege,  they  had  many  formidable 
obstacles  to  remove — many  labyrinths  to  ex- 
plore— and  the  power  of  numberless  enemies  to 
overcome.  But  they  accomplished  the  mighty 
enterprise.  AVith  cautious,  but  firm  and  dauntless 
step,  they  made  their  way  to  the  intrenchments  of 
fortified  error;  they  scaled  her  walls;  forced  her 
confident  and  blustering  champions  to  retreat;  and 
planted  the  standard  of  truth,  where  the  banner  of 
io:norance  and  of  falshood  had  so  lon<j  waved. 

It  cannot  be  supposed,  mdeed,  that  these  great 
men  taught  nothinp;  but  the  truth,  and  far  less  that 
they  taught  the  zvhote  truth.  They  were  fallible 
mortals.  They  were  liable  to  err.  They  did  err. 
But  their  achievements  in  the  respective  regions 
of  knowledge  which  they  explored  and  culti- 
vated, were  so  splendid,  as  to  command  the  ad- 
miration not  only  of  their  countrymen  and  con- 
temporaries, but  of  the  civilized  world,  and  of 
posterity.     Besides  all  the  light    which   they  in- 
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dividually  threw  on  the  departments  of  science 
which  they  undertook  to  investigate,  each  com- 
menced, or  rendered  fashionable,  a  mode  of  philo^ 
sophizing  in  his  particular  sphere,  equally  new, 
grand,  and  interesting;  and  they  may  be  said  to 
have  laid  the  foundation  of  all  the  magnificent 
structures  which  have  been  since  erected. 

To  Newton  no  successor  has  hitherto  appeared. 
The  chair  which  he  left  has  never  since  been  filled. 
It  is  probable  no  effort  of  the  human  mind,  to  rear 
a  rational  and  permanent  system  of  philosophy,  was 
ever  attended  with  such  a  degree  of  success  as  that 
which  he  made.  Certainly  no  other  system  ever  at- 
tained such  extensive  and  undisputed  empire  in  sci- 
ence. It  is  founded  on  principles  so  precise,  con« 
nected  and  firm ;  it  explains,  with  such  luminous 
clearness,  most  of  the  phenomena  of  the  heavens 
which  had  been  observed  before  his  time,  as  well 
as  of  those  which  the  persevering  industry,  and 
the  more  perfect  instruments  of  later  astronomers 
have  made  known;  and  instead  of  being  under- 
mined or  discredited,  has  been  so  remarkably 
illustrated  and  confirmed  by  the  labours  of  subse- 
quent inquirers,  that  any  thing  like  efficient  op- 
position seems  to  have  been  long  since  given  up ; 
and  the  admiring  world  appears  no  longer  to  he- 
sitate in  placing  the  discoveries  of  this  wonderful 
genius  among  the  most  important  that  w^ere  ever 
made  by  man,  and  among  the  very  few  which  may 
justly  lay  claim  to  immortahty. 

And  if  the  intellectual  system  of  Locke  have 
gained  a  sway,  less  general  and  potent,  than  the 
physical  doctrines  of  his  great  contemporary;  still, 
perhaps,  his  genius  ought  to  be  considered  as  but 
little  inferior.  What  though  a  few  respectable 
metaphysicians,  since  his  day,  have  pointed  out 
some  errors  in  his  principles,  and  suggested  some 
valuable  improvements  in  his  philosophy  of  mind. ^ 
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They  were  taught  by  him  to  think  and  to  rea^ 
son.  They  stood  on  ground  which  his  wisdom 
and  diligence  had  gained.  As  long  as  the  human 
faculties  continue  to  be  objects  of  study,  this  illus- 
trious man  must  be  considered  one  of  the  greatest 
fathers  of  knowledge,  and  his  writings  as  forming 
a  distinguished  eera  in  the  history  of  science. 

But  though  no  builders  in  the  temple  of  science 
may  have  arisen  to  the  same  rank  with  those  mas- 
ter WORKMEN,  whose  names  have  been  men- 
tioned; yet  many  distinguished  men,  within  the 
period  of  which  we  are  speaking,  have  contributed 
their  labours  to  enlarge,  to  simplify,  to  strengthen, 
and  to  adorn  the  edifice,  with  honourable  success. 
Of  these,  time  would  fail  us  to  recount  even  the 
principal  names.  The  most  general  and  superficial 
views  only  of  their  laudable  achievements  can  be 
given. 


CHAPTER  I. 

MECHANICAL    PHILOSOPHY. 

Under  this  general  head  is  included  the 
whole  of  that  extensive  branch  of  science,  ^^  which 
explains  the  sensible  motions  of  the  bodies  of  the 
universe,  with  the  view  to  discover  their  causes,  to 
account  for  subordinate  phenomena,  and  to  im- 
prove art."  In  this  department  of  science,  the 
progress  of  the  last  century  has  been  astonishingly 
great.  New  fields  of  inquiry  have  been  opened; 
splendid  discoveries  have  been  made;  and  facts, 
apparently  discordant,  have  been  connected  and 
systematized,  to  an  extent  v/hich  does  signal  honour 
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to  human  capacity;  and  which  far  surpasses  what 
the  most  sanguine  projectors  of  former  times  had 
reason  to  anticipate.  And  the  paths  to  yet  further 
improvements  in  this  science  are  so  clearly  marked 
out,  that  nothing  seems  requisite  but  honest  in- 
dustry, patience,  and  persevering  attention,  to  en- 
able future  adventurers  to  penetrate  into  regions  of 
knowledge,  at  present  far  removed  from  the  sight 
of  man. 

Though  the  Newtonian  Philosophy  is,  perhaps, 
one  of  the  noblest  products  of  human  genius  ever 
given  to  the  world;  yet  that  great  interpreter  of 
nature  was  by  no  means  free  from  mistake,  which 
besets,  and  characterizes  all  human  labours. — The 
errors  in  this  system,  which  probably,  all  things 
considered,  were  as  few  as  ever  mingled  themselves 
with  so  extensive  and  important  a  fabric,  were, 
some  of  them,  corrected  by  his  successors;  who., 
while  they  could  distinguish  spots  in  this  luminary 
of  science,  yet  were  not  backward  to  pay  due 
homage  to  his  general  and  splendid  excellence.' — • 
But,  though  he  had  many  philosophical  adver- 
saries, who  called  in  question  his  right  to  the  honour 
of  certain  discoveries,  and  who  opposed  particular 
doctrines,  there  were  few  who  ventured  to  de- 
clare  war  against  the  leading  principles  of  his  sys- 
tem. This  however  was  done  by  some,  respecta=. 
ble.both  for  their  learning  and  talents. 

Among  these,  perhaps  none  are  more  worthy 
of  notice  than  the  celebrated  John  Hutchinson, 
of  Great-Britain,  and  his  followers,  who  occupy 
a  considerable  space  in  the  scientific  history  of 
the  eighteenth  century.  Mr.  Hutchinson,  dissa- 
tisfied with  the  prevalence  of  Newton^s  opinions, 
and,  perhaps,  feeling  some  envy  at  his  extended 
fame,  undertook  to  disprove  the  doctrines  dis- 
played in  his  Principia,  as  opposed  to  revelation, 
and,  of  consequence,  false.     To  effect   this,   he 
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published,  in  1724,  the  first  part  of  a  large  and 
learned  work,  which  he  called  Moses's  Priii-' 
cipia,  in  which  he  ridiculed  the  doctrine  of  gravi- 
tation as  impious  and  absurd;  and  in  1727,  the 
second  part,  in  which  he  delivered  what  he  sup^ 
posed  to  be  the  true  principles  of  scripture  philo- 
sophy. This  singular  philosopher  taught,  that  the 
sacred  writings  are  intended  to  instruct  us  in  all 
physical  as  well  as  moral  and  spiritual  truth;  that 
the  Hebrew  text  of  the  Bible  is  not  only,  in  every 
respect,  entire,  as  it  came  from  God ;  but  also  that 
every  word  of  it  is  pregnant  with  philosophical,  as 
well  as  theological  meaning.  Hence  his  hypothesis 
is  chiefly  founded  on  arbitrary  and  fanciful  inter- 
pretations of  Hebrew  words,  from  the  hidden 
meaning  of  which  he  and  his  followers  supposed 
themselves  to  have  drawn  the  richest  stores  of  va- 
rious kinds  of  knowledge. 

According  to  Hutchinson,  "  all  things  are  con- 
^'  tained  in  the  substance  of  God,  and  his  substance 
"  extends  to  infinite  space.  Heaven  and  earth, 
*^  space  and  matter,  are  created  things,  and  con-* 
*'  sist  of  solid  atoms;  those  of  earth  adhering  in 
*'  bodies  or  dense  fluids — those  of  the  heaven  in 
*^  orbs,  darkness,  fire,  light  and  clouds.  The  uni- 
"  verse  \?>full  of  these  solid  atoms :  in  other  words, 
^'  creation  is  aplemivi.  The  matter  of  the  heavens 
*'  is  fluid;  it  is  also  finite,  and  has  circumferential 
*'  limits  or  extremities,  though  it  extends  through 
*'  all  created  space,  from  the  sun,  its  centre,  be« 
''  yond  the  remotest  fixed  stars.  This  matter  of 
"  the  heavens  consists  of  spirit,  or  air,  light  and 
^\fire,  as  three  of  its  principal  modifications.  The 
'^  sun  is  the  fire-place  which  sets  all  this  matter  in 
**  motion,  melting,  expanding,  and  throwing  it 
*'  off  to  the  most  distant  confines  of  creation,  where 
^'  it  is  cooled,  consolidated,  and  pressed  back 
"  again,  to  be  melted  anew,  and  sent  forth  a  se- 
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^'  cond  time;  and  so  on.  The  solid  atoms  are  of 
"  different  sizes  and  figures;  so  that,  when  one 
^'  portion  of  them  congeals,  or  forms  into  grains, 
"  there  are  pores  among  them  large  enough  to 
"  permit  atoms  of  a  smaller  size  to  pass  freely 
*'  through.  The  condition  of  the  matter  of  the 
"  heavens,  under  the  action  of  fire  at  the  sun,  was 
''  chamahj  the  streams  of  light  from  the  sun,  moon 
**  and  stars,  were  ashteroth;  and  the  grains  of  air 
"  returning  from  the  circumference  of  the  heavens 
"  to  the  sun,  was  baallm.  Concrete  matter,-  how- 
'^  ever,  is  often  so  constituted  as  not  to  be  perme- 
*'  able  very  easily,  but  to  resist.  The  several  sorts 
"  of  atoms  composing  the  fluid  matter  which  oc- 
*'  cupies  immeasurable  space,  are  the  moving 
*'  powers  by  which  God  acts  upon  and  regulates 
"  the  machinery  of  the  universe.  The  more  com- 
"  pact  or  unyielding  modifications  of  it  constitute 
"  the  great  orbs,  or  machines,  to  be  urged  along 
"  by  their  impulse.  The  latter  are  the  chariots^ 
*'  and  the  former  the  drivers,  AVhen,  therefore, 
"  light,  impelled  by  the  sun,  strikes  the  side  of 
"  such  a  body  as  the  earth  we  inhabit,  it  excites 
*'  heat  in  that  part,  and  the  spirit,  or  air,  being 
"  rarefied,  or  made  to  recede  thereby,  motion  is 
^'  communicated  to  the  whole  orb.  The  motion 
"  thus  begun,  is  promoted  and  continued  by  the 
"  vast  and  incessant  pressure  of  the  dark,  cold 
"  and  dense  matter  on  the  opposite  side.  And 
"  thus  the  globe  being  started  by  the  lessening  of 
'''  pressure  on  one  side,  and  the  augmentation  of  it 
''  on  the  other,  its  diurnal  and  annual  revolutions 
*'  were  soon  impressed  upon  it  by  a  little  variation 
'^  of  the  forces.  The  like  reasoning  he  applied  to 
''  the  moon,  and  to  all  the  other  planets  and  their 
^  satellites.  By  the  operation  of  light,  thus  sent 
"  out  from  the  sun,  and  acting  upon  the  other  fluid 
''  matter  of  the  heavens,  and  upon  the  celestial 
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*^  orbs,  they  become  enlightened,  warmed  or  in- 
*^^  flamed :  spirit,  or  air,  pushed  in  with  irresisti- 
*'  ble  compression ;  and  motion,  rotation  and  pro* 
"  gression  were  accounted  for,  without  having 
^*  recourse  to  such  miserable  terms  as  projection, 
*^  gravitation,  or  attraction."' 

These  wild  and  fanciful  opinions  attracted  much 
attention  in  Great-Britain,  and  were  embraced  by 
some  learned  and  respectable  men;  especially  by 
those  who  entertained  the  groundless  fear  that  New- 
ton's system  of  philosophy  was  hostile  to  revelation. 
Among  these  the  celebrated  Parkhurst,  Bishop 
HoRNE,  and  the  Rev.  Mr.  Jones,  of  Nay  land,  were, 
perhaps,  the  most  able  and  distinguished. — But 
notwithstanding  the  weight  of  a  few  names,  which 
appeared  on  the  side  of  this  hypothesis,  before  the 
close  of  the  eighteenth  century,  it  had  lost  a  large 
portion  of  its  advocates;  and  both  the  admiration 
and  the  knowledge  of  Hutchinson's  voluminous 
writings  had  nearly  disappeared. 

Another  opponent  of  the  Newtonian  system  was 
Godfred  William  Leibnitz,  a  philosopher  of 
Leipsic,  in  Germany,  whose  celebrated  theory  de- 
mands our  notice.  He  taught  that  the  whole  uni- 
verse is  made  up  of  monads,  that  is,  simple  sub- 
stances without  parts  or  figure,  each  of  which  is,  by* 

e  After  examining,  with  considerable  care,  Hutchinson's  Works,  In 
I  a  vols.  8vo.  printed  in  1 748,  I  did  not  dare  to  undertake  the  arduous 
task  of  exhibiting  the  opinions  scattered  through  his  erudite  but  obscure 
pages,  in  a  short  compass,  and  in  my  own  language.  I  have  therefore  taken 
the  above  abstract  from  the  Medical  Repository,  vol.  iv.  p.  281,  2%%. 
Those  who  wish  to  obtain  a  farther  knowledge  of  the  peculir  c  notions  of 
this  singular  man,  without  the  trouble  of  wading  through  hi^  dull  and  te- 
dious volumes,  will  find  a  tolerably  distinct  and  comprehensive  account  of 
them,  in  the  State  of  the  Republic  of  Letters,  &c.  vol.  V.  for  the  year  1730 
— And  in  a  work  entitled.  Thoughts  concerning  Religion,  &c.  printed  at 
Edinburgh,  1 743.  It  is  curious  to  observe,  that  while  the  Hutchinsonians 
so  liberally  censure  the  followers  of  Newton  for  giving  too  much  activity 
to  matter,  they  fall  into  the  same  error  (as  they  call  it)  in  an  equal  degree. 
But,  in  truth,  if  Newton's  idea  of  attracti-ve ponver  be  examined,  it  will  be 
found  only  another  mode  of  expression  for  a  continual  Divine  agency^  exerted 
according  to  a  ctrtain  laiu. 
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the  Creator,  in  the  beginning  of  its  existence,  eti^ 
dowed  with  certain  active  and  perceptive  powers, 
sufficient  to  produce  all  the  changes  which  it  under- 
goes,    from    the   beginning    to    eternity;    which 
changes,   though  they  may  seem  to  us  to  be  the  ef- 
fects of  causes  operating  from  without,  are  only 
the  gradual  and  successive  evolutions  of  the  monads 
own  internal  powers,  which  would  have  produced 
the  same  motions  and  changes,  although  there  had 
been  no  other  being  in  the  universe.     He  supposed, 
farther,  that  die  universe  is  completely  filled  with 
monads,  without  any  chasm  or  void,  and  thereby 
every  body  acts  upon  every  other  body,  according 
to  its  vicinity  or  distance,  and  is  mutually  reacted 
upon  by  every  other  body;  hence  he  considered 
every  monad  as  a  kind  of  living  mirror,  which  re- 
flects the  wdiole  universe,  according  to  its  point  of 
view,  and  represents  the  whole  more  or  less  dis- 
tinctly.    The  adoption   of  this  visionary  system 
led  Leibnitz  to  oppose,  with  considerable  warmth, 
several  of  the  leading  doctrines  of  New^ton,  and 
especially  his  great  principle  of  gravitation.     The 
hostility  of  the  German  philosopher  tovv^aid  the 
illustrious  Briton,  was  particularly  displayed  in  his 
controversy  with  the  learned  and  acute  Dr.  Samuel 
Clarke.     The  papers  which  gave  rise  to  this  con- 
troversy, together  with  the  various  answers,   re- 
plies, and  rejoinders  which  took  place  in  the  course 
of  it,  were  transmitted  from  the  one  party  to  the 
other,   through  the  hands  of  Queen  Caroline, 
consort  of  George  I.  and  the  patron  and  corres- 
pondent of  Leibnitz.     They  were  afterwards  pub- 
lished, and  hold  an  important  place  in  the  philoso- 
phical history  of  the  age. 

Soon  after  the  theory  of  monads  was  published. 
Christian  Wolfe,  a  philosopher  of  Breslau, 
formed,  on  the  foundation  of  this  theory,  a  new 
system  of  Cosmologj/^  digested  and  demonstrated 
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in  a  mathematical  method.  He  was  one  of  the 
most  voluminous  writers  in  philosophy  which 
the  century  afforded,  and  is  considered  as  the 
great  interpreter  and  advocate  of  the  Leibnitzian 
system. 

Another  thconj  of  mailer,  which  distinguished 
the  eighteenth  century,  was  that  of  Father  Bosco- 
vicK,  a  learned  Jesuit  of  Italy. — Newton  paid 
little  attention  to  the  individual  atoms  of  v/hich 
matter  is  composed.  The  attraction  and  repulsion 
of  which  he  spoke,  appear  to  refer  chiefly  to  the 
-laws  of  motion  of  the  larger  bodies  which  we  be- 
hold. He  expressed  a  suspicion,  indeed,  that 
*'  As  the  great  movements  of  the  solar  system  are 
*^  regulated  by  universal  gravitation ;  so  the  mutual 
*'  actions  of  the  particles  of  matter  are  produced 
'^  and  regulated  by  tendencies  of  a  similar  kind, 
^'  equally,  but  not  more  inexplicable;  and  the 
"  principles  of  which  are  to  be  discovered  by  as 
"  careful  an  attention  to  the  phenomena,  and  by 
"  the  same  patient  thinking  v/hich  he  had  em- 
^^  ployed  on  the  planetary  motions."  But  he  seems 
to  have  willingly  yielded  to  some  able  and  diligent 
inquirer  who  should  come  after  him,  both  the  la- 
bour and  the  honour  of  exploring  this  -extensive 
jield  of  speculation. 

Such  an  .inquirer  was  the  illustrious  Boscovtch,  a 
man  equally  distinguished  for  the  purity  of  his  moral 
iind  religious  character,  the  depth  ot  liis  erudition, 
and  the  native  vigour  and  acuteness  of  his  mind. 
A  few  years  alter  the  death  of  the  great  British  phi- 
losopher, he  published  a  new  theory  of  matter.  In 
this  theory,  the  whole  mass  of  which  the  bodies  of 
the  universe  are  composed,  is  supposed  to  consist 
of  an  exceeding  great,  yet  finite,  number  of  sim- 
ple, indivisible,  inextended  atoms  These  atoms 
are  endued  by  the  Creator  with  repulsive  and  at'- 
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tractive  forces,  which  vary  according  to  the  dis- 
tance. At  very  small  distances  the  particles  of 
matter  repel  each  other;  and  this  repulsive  force 
increases  beyond  all  limits,  as  the  distances  arc 
diminished ;  and  v\^ill, consequently,  forever  prevent 
actual  contact.  When  the  particles  of  matter  are 
removed  to  sensible  distances,  the  repulsive  is  ex- 
changed for  an  attractive  force,  which  decreases 
in  an  inverse  ratio  with  the  squares  of  the  distances, 
and  extends  beyond  the  sphere  of  the  most  remote 
comets.  Besides  these  repulsive  and  attractive 
forces,  the  particles  of  matter  have  that  vis  inertice 
which  is  admitted  by  almost  all  modern  philoso- 
phers. These  atoms,  endued  with  these  forces 
and  properties,  form  the  basis  of  this  celebrated 
system — -a  system  unquestionably  among  the  most 
remarkable  that  have  been  proposed  to  the  world 
in  modern  times,  and  which  leads  to  conse- 
quences in  a  very  high  degree  interesting.  This 
system  has  been,  in  substance,  adopted  by  many 
of  the  learned  in  various  parts  of  Europe;  and 
is  supposed,  by  those  who  embrace  it,  to  af- 
ford a  very  satisfactory  solution  of  many  difficul- 
ties to  which  former  theories  evidently  gave  rise ; 
to  explain  most  happily  the  various  phenomena  of 
matter  to  which  its  principles  extend ;  and  to  re- 
ceive confirmation  by  the  experiments  and  disco- 
veries of  every  day.  If  we  may  rely  on  the  doc- 
trines of  the  ingenious  Italian,  the  stumbling  blocks 
of  the  infinite  divisibility  and  impenetrability  of 
matter  will  be  taken  out  of  the  way;  many  of  the 
most  fruitful  sources  of  perplexity  and  dispute  re- 
specting extension,  elasticity,  &:c.  will  be  cut  off; 
a  large  portion  of  the  difficulties  attending  the  af- 
jinities,  attractions  and  combinations  in  chemical 
philosophy,  hereafter  to  be  noticed,  will  diminish, 
if  not  disappear;  and  the  path  to  a  just  under- 
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standing  of  all  the  physical  sciences  will  he  sim- 
piihed  and  smoothed  to  a  most  pleasing  degree.^ 

But  besides  these  new  theories,  and  ingenious 
discussions,  respecting  the  general  principles  and 
properties  of  matter,  almost  all  the  particular  de^ 
partments  of  mechanical  philosophy  have  been 
investigated  w^ith  great  diligence  and  success, 
throughout  the  whole  of  the  period  under  consi- 
deration. 

ELECTRICITY, 

Concerning  Electricity,  that  powerful  and  still 
mysterious  agent,  the  philosophers  of  the  last 
age  have  made  splendid  discoveries.  At  the  be^ 
ginning  of  the  eighteenth  century,  this  branch  of 
science  could  hardly  be  said  to  have  a  place  in 
systems  of  philosophy.  Its  phenomena  had  been 
so  little  the  subject  of  experiment,  and  its  law^s  had 
been  so  little  comprehended  or  methodized,  that 
scarcely  any  thing  which  deserves  the  name  of 
theory,  on  the  subject,  w^as  then  presented  to  tlie 
world.  It  is  true,  a  number  of  facts  were  then 
known,  and  some  experiments  had  been  made,  in 
order  to  elucidate  this  dark  recess  of  science.  But 
they  w^ere  known,  for  the  most  part,  only  as  in- 
sulated facts,  without  any  correct  idea  of  the  rela- 
tion subsisting  between  them,  or  of  the  general 
principles  upon  which  they  depended.  The  prin- 
cipal of  these  facts  had  been  brought  to  light  by  Dr. 
Gilbert,  Mr.   Boyle,   and  Sir  Isaac  Newton; 

/  The  author  has  never  yet  been  able  to  procure  a  copy  of  the  Thcoria 
Philosophids  Naturalis  of  Boscovicn,  publi'^hcd  in  I758;  but  a  very  satis- 
factory abstract  of  the  work  is  given  in  the  Supplement  to  the  Enc-dnpadia^ 
lately  published  by  Mr.  Dobson.  The  system  is,  in  some  of  its  parts,  so 
intricate,  and  throughout  so  involved  in  mathematical  calculation,  that  a 
more  full  account  of  it  could  not  be  given  in  the  present  sketch.  It  is 
charged,  by  some,  with  having  an  c^^^/V/.'fa/ foundation  and  tendency.  Of 
the  ground  of  this  charge  too  little  is  known  by  the  writer  to  attempt  a 
discuoaion  of  it. 
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but  they  continued  to  lie  in  uncertainty  and  con- 
fusion, until  1709,  when  Mr.  Hawksbee,  an  Eng- 
lish  gentleman,  wrote  on  the  subject,  and  distin- 
guished himself  by  the  experiments  and  discove- 
ries wiiich  he  announced.  He  first  took  notice  of 
the  great  electric  powers  of  glassy  together  with 
a  variety  of  phenomena  relating  to  electrical  at- 
traction and  repulsion  j  insomuch  that  his  writings 
and  experiments  form  a  grand  cera  in  this  branch 
of  knowledge.  From  the  time  of  Mr.  Hawkseee^s 
publication,  near  twenty  years  elapsed  before  any 
farther  discoveries  or  improvements  were  sug- 
gested. 

In  1729,  the  fundamental  distinction  between 
conductors  and  non-conductors  was  first  ascertained 
by  Stephen  Gray,  a  British  philosopher,  who 
had  for  some  time  before  amused  himself  with 
electrical  experiments,  and  w^ho  was  now  acci- 
dentally led  to  the  discovery  of  this  important  prin- 
ciple. Soon  afterwards  M.  Do  Fay,  member  of 
the  Academy  of  Sciences  at  Paris,  in  repeating  Mr. 
Gray's  experiments,  unexpectedly  perceived,  for 
the  first  tim.e,  that  difference  in  the  attractive 
powers  of  different  bodies,  vvdiich  he  supposed  to 
arise  from  t^j/o  different  species  of  electric  fluids, 
and  which  he  denominated  the  vitreous  and  resi- 
nous electricities.  The  drawing  a  spark  from  the 
living  body  was  also  first  observed  by  this  gentle- 
man, and  his  companion,  the  Abbe  Nollet.  The 
next  person  who  distinguished  himself  in  this  part 
of  science  was  Dr.  Desaguliers,  who,  though  he 
added  but  little  to  the  knowledge  before  possessed, 
yet  made  some  valuable  experiments,  and  invented 
some  technical  terms,  such  ^s  conductor,  electric  per 
se,  8(c.  which  have  proved  highly  convenient,  and 
are  still  in  use.  About  1742  electricity  began  to 
excite  attention,  and  became  the  subject  of  much 
inquiry  in  Germany.     Professor  Boze,  of  WitteniT 
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burgh    and  professor  Winckler,  of  Leipsic    in- 
vented several  improvements  in  the  apparatus  for 
conductmg  experiments.     Dr.  Ludolf,  of  Berlin 
hrst  succeeded  m  setting  fire  to  inflammable  sub- 
stances, by  the  electric  fluid;  and  Mr.  Waitz, 
Mr.  Allamand,  and  others  made  some  new  ob- 
servations, though  chiefly  of  the  smaller  kind      To 
the  experiments  in  Germany  succeeded  those  of 
Dr.   Watson,   m  Great-Britain.     He  first  ascer- 
tained that  the  friction  of  an  electric  did  x^otprocluce, 
but  only  collected  the  mysterious   mattef  which 
wroiight  such  powerful  efl^ects;  and  also  made  a 
number  of  other  interesting  additions  to  the  know- 
edge  before  existing  on  the  subject.     The  year 
1740  was  distinguished  by  a  discovery  still  more 
remarkable  and  important  than  any  that  preceded 
It;  VIZ.  the  method  of  giving  a  shock,    by   accu- 
mulating thee  ectric  fluid  in  a  iar,  and  discharging 
\  r\"/  ""{^  conductor.     This  discovery  wa! 
made  by  Mr.  Von  Kleist,  dean  of  the  CatheS 
in  <-amm;_  and  the  next  year  the  experiment  beino- 
repeated    in  a  different  manner,  and  with  bette? 
success,  by  Mr.  Cun^us,  of  Leyden,  the  jar  so 
filled  became  generally  known  by  the  name  of  the 
Leyden  Phud  which  it  has  retained  to  the  present 
day      Soon  afterwards,  Mr.  Gr a  lath,  a  Germ'n 
first  contrived  to  increase  the  shock  by  char-in^ 
several  phials  at  the  same  time,  and  making  &t 
IS  now  called  a  battery.  " 

About  the  same  time  experiments  be^an  to  be 
made  of  the  eifects  produced  by  electHcity  on 
<mmal  bodies.  In  these  inquiries  the  Abb" 
Collet  greatly  distinguished  himself.  H.  pur! 
sued  his  investigations  with  singular  ingenuity,  la- 
field 'of  "f  ?P'T^-'  ""''  °P^"^^  ^  "^^^-"d  noble 
electrt-f  ?  "^'  d'scoveries.  The  application  of 
electricity  to  growing  vegetables  was  first  made  by 
Mr.  Maimbray,  of  Edinburgh,  who  found  that 
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m  certain  cases,  it  expedited  the  progress  of  vege 
tat  ion.  In  these  experiments  he  was  followed  by 
the  Abbe  Nollet,  M.  Jallabert,  of  Geneva, 
Mr.  BozE,  before  mentioned,  and  a  number  of 
Others  on  the  continent  of  Europe,  who  all  drew 
the  same  conclusions. 

In  the  midst  of  the  general  attention,  and  the 
deep  interest  which  this  subject  now  began  to  ex- 
cite, throughout  the  philosophic  world,  Dr.  Frank- 
lin, in  1752,  after  having  been  for  some  time  en- 
gaged in  making  new  and  interesting  experiments, 
discovered  the  icknfltij  of  the  electricjiuid  and  light- 
7ntigr  a  discovery  of  the  greatest  practical  utility; 
and,  perhaps,  the  only  one  in  the  science  under 
consideration,  which  was  the  result  of  preconceived 
opinion,  and  of  experiments  instituted  with  an  ex- 
press view  to  ascertain  the  truth.  Dr.  Franklin*s 
ideas  were  soon  afterwards  confirmed  by  Messrs. 
Dalibard  and  Delor,  of  France;  who  had  come 
to  a  similar  conclusion  before  they  were  informed 
of  what  had  been  done  on  this  side  the  Atlantic. 
The  same  illustrious  American  also  first  discovered, 
in  conjunction  with  his  friend  Mr.  Thomas  Hop- 
KiNSON,  the  peculiar  power  of  pointed  bodies,  to 
draw  off  the  electrical  matter,  more  effi."ctually,  and 
at  a  greater  distance  than  others;  founded  on 
which,  was  his  ingenious  invention  for  defending 

g  There  are  persons  who  believe,  but  probably  without  sufficient  foun- 
dation, that  this  fact,  and  several  others,  relating  to  electricity,  generally 
supposed  to  be  modern  discoveries,  were  known  to  the  ancients.  Those 
who  wish  to  see  this  opinion  ingeniously  and  learnedly  defended,  will  be 
gratified  by  a  perusal  of  M.  Duten's  work,  before  quoted;,  and  also,  an 
interesting  paper  in  the  Memoirs  of  the  Literary  and  Philosophical  Society  of 
Manchester,  vol.  iii.  by  V/lLLlAM  FALCONER,  M.D.  F.  R.  S.  To  which 
jnay  be  added  a  curious  passage  in  Signor  Boccalini's  Advertisements  from 
-Parnassus  (Cefitury  I.  Chap.  46.)  published  more  than  one  hundred  years 
before  the  date  of  Franklin's  discovery.  For  a  reference  to  this  passage,  I 
am  indebted  to  the  Rev.  Dr.  Nisbet,  President  of  Dickinson  College, 
Pennsylvania;  a  gentleman,  whose  profound  erudition,  embracing  the  lite- 
xature  and  science  of  almost  all  cultivated  languages,  is  well  known  to 
the  public;  and  with  whose  friendship  I  consider  it  one  of  the  most  happy 
circumstances  of  mv  life  to  be  honoured. 
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iiouses  from  the  destructive  effects  of  lightning,  by 
the  use  of  metallic  conductors.  About  the  same 
time.  Dr.  Frankhn's  friend,  Mr.  Kinnersly,  dis- 
tinguished himself  by  rediscovering  the  apparently 
contrary  electricities  of  glass  and  resin,  or  sulphur, 
which  M.  Du  Fay  had  long  before  observed,  but 
with  whose  discovery  he  and  Dr.  Franklin  were 
both  unacquainted.  To  solve  the  difficulty  arising 
from  this  fact,  the  Doctor,  instead  of  recurring  to 
the  supposition  of  two  different  kinds  of  electric 
matter^  as  the  French  philosopher  had  done,  pro- 
posed his  celebrated  theory  oi  positive  ^iXid  negative 
electricity,  or  the  plus  and  minus  states  of  bodies 
charged  with  that  fluid:  a  theory  which  had  been 
before  suggested  by  Dr.  Watson,  and  which  was 
afterwards  generally  received  throughout  the  scien- 
tific world;  and,  though  by  no  means  without 
opposition,  still  continues  to  hold  a  more  exten- 
sive influence  than  any  other. 

Electricity  seems  to  have  been  first  applied  to 
viedical  purposes,  by  Mr.  Kratzenstein,  Pro- 
lessor  of  Medicine  at  Halle,  in  1744.  From  that 
period  it  gradually  grew  into  notice,  by  means  of 
the  experiments  of  the  Abbe  Nollet,  Jallabert, 
of  Geneva,  Sauvages,  of  Montpellier,  Bohadscii,; 
of  Prague,  Dr.  Watson,  before  mentioned,  Dr. 
Franklin,  and  many  others.  The  medical  virtues 
of  this  wonderful  fluid  soon  excited  attention  and 
inquiry  throughout  the  scientific  world.  And  al- 
though the  repetition  of  experiments,  which  has 
been  constantly  going  on  from  that  period  to  the 
present,  has  served  to  correct  many  errors  into 
which  the  enthusiastic  fell  in  the  beginning;  yet 
electricity,  after  undergoing  many  revolutions  of 
fashion,  is  now  well  established  as  an  important 
article  of  the  Materia  Medica. 

After  the  interesting  discoveries  of  Dr.  Frank- 
lin^ the  next  great  experimenters  and  discoverers 
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in  electricity  were  Mr.  Canton,  of  Great-Britain^ 
Signor  Beccaria,  of  Italy,  and  Mr.  Wilcke,  of 
Germany,  who  considerably  enlarged  the  sphere 
of  our  knowledge  respecting  the  conducting  powers 
of  different  substances;  and  threw  farther  light  on 
the  plus  and  viinus-  states  of  electrics.  The  doc- 
trine of  Franklin,  that  these  two  states  arise  from 
a  redundancy  or  deficiency  of  the  same  matter, 
was  but  little  opposed,  until  1759,  when  Mr. 
Symmer,  an  English' philosopher,  revived  the  ideas 
of  Du  Fay,  with-  some  new  modifications  of  his 
own .  He  taught  the  existence  of  two  electric  Jluids, 
not  independent,  but  always  co~existent,  and  coun- 
teracting one  another.  In  this  opinion  he  has  been^ 
followed  by  some  gentlemen  of  very  respectable 
character,  in  Great-BHtain,  and  on  the  continent 
of  Europe ;  though  by  far  the  greater  number  of 
the  learned  appear  still- to  be  in  favour  of  the  Frank* 
linian  theory.'^ 

The  progressive  improvements  of  electrical  ma^- 
chines,  and  of  the  various  instruments  for  exhibiting^ 
the  phenomen^i^^  of  this  science,  have  generally 
kept  pace  with  the  gradual  developement  of  its= 
principles.  H-ence  the  honour  of  these  improve- 
ments is,  in  general,  due  to  the  gentlemen  already 
named.  Beside  these,  several  artists  of  respec- 
table character  have  done  much  to  forward  the 
mechanical  part  of  this  branch  of  philosophy. 

Soon  after  the  grand  discoveries  of  Franklin ,  Mr. 
iEpiNus,  a  philosopher  of  high  character  in  the 
Imperial  Academy  of  St.  Petersburgh,  assuming 
his  principles,  offered  to  the  world  some  new  and 
interesting  views  on  this  branch  of  science .  Struck 
with  the  resemblance  between  the  phenomena  of 
electricity  and  magnetism,  and  believing  that  the 

h  The  above  stated  facts  relating  to  the  rise  and  progrees  of  electricity, 
are  chiefly  taken  fr«m  Dr.  Priestlet's  Hhtory  of  Ekttrmt^t  1794,  LoE» 
€k)»|  4to. 
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^attractions  and  repulsions  of  each  might  be  reduced 
to  regular  and  similar  classes,  he  attempted  to 
throw  the  laws  of  both  into  a  perfectly  systematic 
form,  and  to  introduce  the  most  precise  mathema- 
tical calculations  into  regions  which  were  before 
supposed,  from  their  indefinite  and  mysterious  cha- 
Tacter,  least  of  all  susceptible  of  being  explored  in 
this  manner.  It  is  believed  by  many,  that  this  hy- 
pothesis, to  the  unquestionable  claim  of  ingenuity^ 
adds  that  of  being  founded  in  truth;  and  that 
it  will  probably  lead  to  the  solution  of  .many  diffi- 
culties, hitherto  deemed  insolvable,  •Hov^'-ever 
this  rnay  be,  it  must  be  confessed  the  ingenious 
'Russian  has  enabled  us,  by  his  mathematical  prin^ 
-ciples,  to  cla^s  many  of  the  phenomena  of  which 
lie  treats,  with  a  most  plausible  precision,  and  to 
predict  the  result  of  proposed  experiments  with 
very  pleasing  success.' 

During  the  last  thirty  years  of  the  eighteenth 
century,  though  it  cannot  be  said  that  so  much  has 
been  done  in  electricity  as  in  the  like  period  im- 
mediately preceding;  yet  several  important  disco- 
veries, within  that  time,  have  been  announced. 
The  inventions  of  the  Electrophorm,  and  the  Co«- 
^d'?z5'6'r  by  professor  Volt  A,  and  of  the  Doiihler  oi 
electricity,  by  the  Rev.  Mr.  Bennet,  of  Great- 
Britain  ;  the  discovery  of  the  effects  produced  by 
the  electric  matter  on  permanently  elastic  fluids, 
and  on  water,  by  Mr.  Cavendisii,  and  others; 
and  the  correction  of  former  errors,  with  respect 
to  the  influence  ofelectricity  on  vegetables,  by  Dr. 
Ingenhouz,  may  be  considered  among  the  most 
interesting  of  recent  improvements.-'     Mr.  Caven- 

i  See  Theorla  Eledrtcttatis  et  Magnefismiy  1759,  Petersburgh,  4to.  See 
■also  a  good  abstract  of  the  doctrines  of  jEpinus,  in  the  Supplement  to  the  Eti' 
cyclopadia,  published  at  Philadelphia  by  Mr.  Dobson. 

j  For  a  more  full  account  of  the  above  recent  discoveries  and  improve- 
«iients,  see  the  last  vol.  of  Cavallo%  Electricity,  3  vols.  8vo.  edition  I79J. 
^nd  the  art.  Eledricit^  in  the  Enc^clo^adia^  and  the  Supplements 
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PISH  and  Lord  Mahon  are  the  only  distinguished 
writers  on  electricity,  in  the  English  language,  who 
have  attempted,  like  ^pinus,  to  introduce  the 
mathematical  form  of  investigation  into  this  sci- 
ence. The  publications  of  Dr.  Priestley,  Mr. 
Cavallo,  and  Mr.  Adams,  on  the  subject,  are 
also  worthy  of  honourable  notice.  The  first,  be- 
sides his  excellent  History  of  Electricity,  instituted 
a  number  of  original  experiments ;  suggested  many 
important  inquiries;  improved  the  electrical  ap- 
paratus; and,  on  the  whole,  did  much  to  advance 
our  knowledge  of  this  branch  of  philosophy.  The 
latter  gentlemen,  in  addition  to  many  new  expe- 
riments, have  presented  to  the  world  condensed 
and  very  satisfactory  views  of  the  subject,  both  in 
a  philosophical  and  medical  view,  and  have  con- 
tributed much  to  render  it  popular  and  useful 


GALVANISM. 

To  this  chapter  belongs  some  notice  of  that  prin- 
ciple or  influence,  discovered  a  few  years  ago,  by 
Dr.  Galvani,  a  philosopher  of  Bologna,  and 
since,  in  honour  of  him,  denominated  Galvanism. 
It  was  first  called  Animal  Electricity,  a  name  which 
had  been,  for  a  number  of  years  before,  given  to 
a  remarkable  property  observed  in  several  fishes, 
of  conveying  a  shock,  or  a  benumbing  sensation 
to  those  who  touched  them.^  But  this  property 
was  always  found  to  be  extinct  or  dormant  in  such 
animals,  immediately  after  their  death.  In  1762, 
SuLZER^  a  German,  in  his  Theory  of  agreeable  and 
disagreeable  sensations,  gave  some  hints  of  a  curi- 

h  These  are  the  Torpedo,  the  Gymnotus  Electrkusy  the  Silurus  ElectricuSf 
and  a  fourth,  found  near  one  of  the  Comoro  islands,  by  Lieut.  William 
Patterson,  of  which  an  account  is  given  in  the  76th  vol,  of  the  Philoso- 
phical Transactions, 
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ous  efFect  resulting  from  the  junction  of  two  pieces 
of  different  kinds  of  metal,  and  applying  them,  thus 
joined,  to  the  tongue ;  but  these  hints  seem  to  have 
been  disregarded,  and  were  soon  buried  in  obH- 
vion.  In  1791  Professor  Galvani  announced  a 
discovery  made  by  him,  that  the  muscles  of  dead 
animals  might  be  stimulated  and  brought  into  ac- 
tion, by  means  both  of  artificial  and  atmospherical 
electricity.  He  also  discovered,  that  independent 
of  any  collection  of  the  electric  fluid  for  the  pur- 
pose, the  same  action  might  be  produced  in  the 
dead  animal,  or  even  in  a  detached  limb,  by 
merely  making  a  communication  between  the 
nerves  and  the  muscles  with  substances  that  are 
conductors  of  the  electric  matter.^  Galvani's  first 
experiments  were  made  on  dtd.di  frogs ;  but  the 
discovery,  soon  after  being  announced,  was  pur- 
sued; experiments  were  made  on  different  ani- 
mals; and  a  number  of  new  facts,  tending  to  show 
the  connection  between  Galvanis?n  and  electricity,' 
and  the  circumstances  in  which  they  differ,  were 
brought  to  light  by  Professor  Volta,  and  Dr. 
EusEBius  Valli,  of  Italy;  by  M.  Von  Humboldt, 
andDr.  Pfaff,  of  Germany;  by  Dr.  Monro,  Dr. 
Fowler,  Mr.  Cavallo,  and  Dr.  Lind,  of  Great- 
Britain;  and  by  Coulomb,  F0URCROY5SABBATIER5 
Pelletan,  and  others,  of  France. 

Hitherto  this  influence  or  agent  had  been 
chiefly  investigated  with  reference  to  its  operation 
on  animal  substances.  Hence  its  popular  name 
was,  for  a  considerable  time,  animal  electricity. 
But  it  being  soon  found,  that  its  agency  was  more 
extensive ;  that  it  possessed  powers  not  indicated  by 
this  denomination;  and  that  of  course  the  reten- 
tion of  this  name  would  lead  to  error,  the  word 
Galvanism  was  adopted  in  its  stead.     This  exten- 

/  Aloysii  Galvani  de  viribus  Eleciricitatis^   Sec.  4to.  Bononix,   1791, 
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sion  of  the  Galvanic  principle  was  connected  with 
new  discoveries  and  improvements,  from  various 
quarters;  these,  however,  for  a  considerable  time, 
were  generally  small  and  unimportant  in  their 
nature. 

But  among  all  the  recent  discoveries  in  Galvan- 
ism, that  made  by  Professor  Volt  a,  in  1800,  is 
most  rem.arkable  in  its  nature,  and  most  interest- 
ing in  its  relations.  His  mode  of  constructing  a 
pile,  for  condensing,  retaining,  and  communi- 
cating a  perpetual  current  of  the  Galvanic  influence ^ 
is  generally  known.'"  The  curious  phenomena 
which  this  pile  exhibits;  the  connection  which 
these  phenomena  indicate  with  the  principles  both 
of  electricity  and  of  chemistry;  and  the  numerous 
experiments  and  successive  improvements  in  the 
management  of  this  Galvanic  battery  suggested  by 
Professor  VoLTA ;  by  Messrs.  Carlisle,  Nichol- 
son, Cruickshank,  Davy,  and  others,  of  Great- 
Britain;  by  Van  Marum,  of  Holland;  and  by 

JB  The  pile  of  Volt  a  is  thus  formed.  Take  a  number  of  plates  ol  silver, 
an  equal  number  of  zinc,  and  the  same  number ,of  pieces  of  card  or  ivoollen 
cloth.  Let  these  last  be  well  soaked  in  ivater,  or  water  saturated  with  com- 
mon salt,  or  what  is  perhaps  still  better,  with  nitre.  A  file  is  then  to  be 
formed  of  these  substances,  in  the  following  manner.  A  piece  of  zinc,  a 
piece  of  silver,  and  a  piece  of  wet  cloth  or  card,  are  to  be  successively 
placed  on  each  other;  then  another  piece  of  zinc,  and  so  on  in  the  order  of 
the  first  layer.  In  this  manner,  the  pieces  are  to  be  arranged,  or  in  any 
other  manner,  provided  a  regular  alternation  be  observed,  until  the  requi- 
site number  shall  be  laid.  The  instrument  is  then  fit  for  use.  The 
pieces  of  card  should  be  somewhat  less  than  the  pieces  of  metal,  and  after 
being  well  moistened,  should  be  gently  squeezed  before  they  are  applied, 
that  the  superfluous  moisture  may  not  run  down  the  pile,  or  insinuate 
itself  between  the  pieces  of  metal. 

The  instrument  constructed  in  this  manner  affords  a  perpetual  current  of 
the  Galvanic  influence;  and  if  one  hand  be  applied  to  the  lowest  plate,  and 
another  to  the  upper,  a  shock  is  felt,  as  often  as  the  contact  is  repeated. 
The  shock  received  from  this  pile  is  somewhat  like  that  given  by  a  Leyden 
phial;  but  more  nearly  resembles  that  given  by  a  Torpedo,  which  animal 
this  apparatus  also  resembles  in  giving  incessant  shocks.  The  intensity  of 
the  charge  is,  however,  too  small  to  make  its  way  through  the  dry  skin ;  it 
is  therefore  necessary  that  each  hand  should  be  well  wetted,  and  a  piece  of 
metal  be  grasped  in  each  to  make  the  touch; — and  the  larger  the  piece  of 
metal  which  is  thus  held  In  the  hand,  the  stronger  the  shock.  Garnett's 
Annah  of  Fhilou  vol.  i.  p.  10,  (5tC. 
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FouRCROY,  Vauquelin,  and  Thenard,  of  France, 
have  not  only  excited  much  attention  in  the  scien- 
tific world,  but  may  also  be  ranked  among  the 
rich  additions  to  philosophy,  which  modern  times 
have  produced. 

It  must  be  admitted,  however,  that  little  more 
has  been  done,  in  this  new  branch  of  philosophy, 
than  to  ascertain  a  number  of  facts,  sometimes 
contradictory  in  their  aspect,  and  generally  inexpli- 
cable, without  either  forming  a  theory  sufficiently 
fixed  or  luminous  to  satisfy  the  inquirer,  or  instruct- 
ing us  in  what  manner  this  principle  may  be  applied 
for  the  benefit  of  mankind."  Professor  Galvani, 
and  several  other  distinguished  experimenters,  have 
supposed  the  Galvanic  phenomena  to  depend  on 
the  electric  fluid.  They  observed  that  this  sub- 
stance seemed  to  move  with  rapidity;  that  it  pro- 
duced a  sensation  similar  to  the  electric  shock; 
that  it  passed  with  facility  through  metals,  and  other 
conductors  of  electricity;  while  it  was  stopped  in 
its  course  by  glass,  sealing-wax,  and  other  sub- 
stances which  we  know  to  be  non-conductors  of 
the  electric  matter.  Others,  on  the  contrary,  ob- 
serving  several  phenomena,  which  were  thought  to 
be  incompatible  with  the  known  laws  of  electricity, 
or  inexplicable  by  them,  have  rejected  this  opinion, 
and  resorted  to  different  means  of  solving  the  dif- 
ficulty. 

M.  Fabroni,  who  made  a  number  of  ingenious 
experiments  on  Galvanhmy  was  the  first  who  sys- 
tematically attempted  to  prove  that  the  effects 
which  he  observed  arose  from  chemical  causes.* 
This  opinion  has  led  to  much  curious  investigation; 


n  Since  the  above  was  written,  very  curious  infofmation  has  been  re- 
itived  from  Germany,  respecting  the  application  of  Gahanism  to  medicat 
purposes.  It  appears  to  possess  great  efficacy  in  removing  many  disease* 
vising  from  nervous  derangemenc  and  muscular  debility. 

t  Sec  Nicholson's  i'hilosophieal  Journal ^  vol,  iii.  p.  308, 
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and  various  experiments  evince  that  the  agent  in 
question  produces,  most  powerfully,  some  effects^ 
particularly  decompositions,  w^hich  have  been  hi- 
therto considered  as  belonging  to  the  province  of 
chemistry  alone;  but  the  main  point  in  dispute  is 
yet  far  from  being  satisfactorily  solved.     Indeed, 

/  the  vt^onderful  apparent  combination  of  electrical 
and  chemical  agency,^  in  the  more  remarkable  Gal- 
vanic experiments,  seems  to  forbid  the  expectation 
of  finding  an  adequate  solution  of  the  phenomena 
in  any  principles  yet  known. — But    as  this  sub- 

■  ject  has  excited  so  much  attention  among  philoso- 
phers, in  every  part  of  Europe,  and  as  new  facts 
will  probably  be  brought  to  light  every  day,  we 
may  hope  that  the  time  is  not  very  distant,  when 
a  sufficient  number  of  facts  will  be  arranged  to  form 
a  consistent  and  satisfactory  theory,  and  when  this 
branch  of  knowledge  will  take  its  place  among  the 
most  dignified  and  useful  of  the  sciences.'^ 


MAGNETISM, 

This  branch  of  philosophy,  during  the  same  pe- 
riod, has  been  an  object  of  less  attention  than  elec- 
tricity, and  of  fewer  speculations;  probably  on 
account  of  the  smaller  range  of  its  phenomena,  and 
its  being  less  capable  of  popular  exhibition.  Still, 
however,  it  has  been  considerably  cultivated,  and 
has  received  some  important  improvements,  since 
the  time  of  Dr.  Gilber  r,  the  great  father  of  mag- 
netical  philosophy.     The   number  of  facts   con- 

p  The  above  distinction  between  electrical  and  chemical  phenomena  is 
used  in  accommodation  to  the  customary  division  of  the  sciences;  for  it  may 
reasonably  be  doubted  whether  electricity y  and  even  magnetism,  ought  not  to 
be  considered  as  sul)jects  of  chemistry. 

,  q  For  further  information  on  this  subject,  see  the  Supplement  to  the  En^ 
cyclopadia^  art.  GALVANISM.  See  also  Gar.NETT'3  Annals  of  Philosophy^ 
for  1800. 
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terning  this  mysterious  kind  of  attraction  has  been 
greatly  augmented.  The  points  in  which  it  re- 
sembles, and  those  in  which  it  differs  from  electri- 
city, have  been  more  satisfactorily  ascertained; 
and  a  nearer  approach  made  than  formerly  to  a  sys- 
tematic arrangement  of  the  magnetic  laws. 

The  unexpected  and  daring  introduction  of  ma* 
thematical  principles  and  demonstration  into  the 
dark  regions  of  ekctrrcki^,  by  Mr.  ^Epinus,  was 
mentioned,  in  a  former  page,  as  one  of  the  signal 
improvements  of  the  last  ceiitury.  This  ingenious 
philosopher  has  done  the  same  in  magnetism,  a^nd 
with  equal  success.'^  And  though  this  subjection 
of  the  magnetic  principles  to  the  tnost  precise  and 
definite  of  all  species  of  investigation  does  not  ap- 
pear to  have  led,  as  yet,  to  any  extraordinary  dis- 
coveries, or  radical  reforms  ih  theory;  yet  it  has 
been  by  no  means  without  its  use,  and  may  con- 
duct to  invaluable  acquisitions. 

The  Mariner's  Compass,  within  the  period  in 
question,  has  been  considerably  improved.  This 
important  instrument,  after  its  invention  in  1302^ 
long  remained  in  a  rude  and  imperfect  state.  But 
Dr.  Knight's  discovery  of  the  mode  of  making  ar- 
tificial magnets,  about  the  year  1744,  together 
with  the  results  of  some  other  experiments,  en- 
abled him  to  render  the  compass  much  more  con- 
venient and  useful.  To  his  improvements  may  be 
added  the  further  emendations  of  Mr.  Smeaton^ 
and  Mr.  M'Culloch,  both  of  Great-Britain. 

The  variation  of  the  magnetic  needle  has  been  a 
subject  of  much  attention  and  of  much  ingenious 
speculation,  during  the  past  century.  The  obser-* 
vations  made  by  Dr.  Halley,  and  published  in 
1701,  in  the  form  of  a  variation  chart,  were  of 

r  See  Tentamen  Tieoria  Magn.  et  Electr.  Petrop.  1 759.  See  also  thcf 
Supplement  to  the  Amtrltan  Encydopadioi  by  Dos  son,  articles  Electr  ieitj 
Jind  Ma£/iftism, 
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great  use  to  navigators,  and  contributed  not  a  lit-- 
t-Ie  toward  reducing  the  principles  of  this  variation^ 
to  something  Hke  an  intelligible  form.  The  next 
attempt  of  the  same  kind,  worthy  of  notice,  was 
t-hat  of  EuLER.  This  philosopher,  equally  re-^ 
markabJe  for  the  extent  of  his  learning,  and  the- 
vigour  and  comprehensiveness  of  his  mind,  vmder- 
took,  about  the  middle  of  the  century,  to  account 
for  the  magnetic  irregularities,  and  to  ascertain^ 
the  position  of  the  needle  in  every  part  of  the 
earth.  He  executed  his  task  with  singular  inge- 
nuity and  perseverance ;  and  with  a  plausible  ap- 
pearance of  success.  But  his  theory,  and  the 
whole  structure  founded  upon  it,  were  soon  found 
liable  to  such  objections,  that  they  were  considered 
of  little  value,  excepting  so  far  as  they  might  fur- 
nish a  guide  in  the  further  prosecution  of  the  in- 
quiry. Since  the  time  of  Euler,  many  others  have 
exerted  their  genius  in  the  same  investigation  }^ 
but  without  producing,  more  certainty  or  satisfac- 
tion. Among  the  latest  explorers  of  this  dark  but 
important  subject,  MY.  Churchman,  a  respectable 
citizen  of  our  own  country,  deserves  to  be  honour- 
ably mentioned.  He  has,  in  his  own  opinion,, 
made  valuable  improvements  on  the  theories  of 
Halley  and  of  Euler;  corrected  various  errors^ 
into  which  those  great  philosophers  fell;  and 
given  an  hypothesis  which  bids  fair  to  be  of  more 
practical  utility  than  theirs  to  the  nautical  adven- 
turer. How  soon  this  hypothesis  may  be  brought 
to  the  test  of  a  complete  course  of  experiments ;  or 
how  it  may  bear  this  test,  when  subjected  to  it,  are 
questions  yet  to  be  solved.  In  the  m^ean  time,  the 
ingenuity,  zeal  and  perseverance,  evinced  in  Mr, 
Churchman's  late  publications  on  this  subject,  de- 
serve the  attention,  the  thanks,  and  the  encourage- 
ment of  the  philosophic  world.' 

4^  See  Churchman's  Magnetic  Atlas j  4to.  3d  edition j  iSoa 
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Many  other  writers,  of  acknowledged  scien- 
:tific  eminence,  have  distinguished  themselves  by- 
new  experiments,  and  ingenious  hypotheses  on 
magnetic  attraction,  within  the  period  of  which 
we  are  speaking.     Among  these  may  be  mentioned 

MuSCHENBROECK,' WhISTON,  CeLSIUS/  VanS WIN- 
DEN,  Lambert,^'  Euler/'  Knight,''  Mitchel, 
-Canton  and  Cavallo.  To  detail  the  opinions 
entertained,  and  the  facts  successively  :brought  to 
light  by  each,  would  far  exceed  our  prescribed 
limits.  But,  after  all  the  inquiries  of  these  phi- 
losophers, it  must  be  acknowledged  that  '^clouds 
and  darkness  rest"  upon  this  part  of  science; 
•ihat  even  its  general  principles  are  little  under- 
stood ;  and  that  we  are  yet  far  frombeing furnished 
with  materials  for  a  satisfactory  system  on  the  sub- 
ject. Perhaps  another  century  may  accomplish 
this,  which,  when  viewed  in  its  various  relations, 
must  be  regarded  as  a  grand  desideratum  in  phi- 
losophy. 

In  1774  arose  the  idea  of  a  certain  sympathy 
existing  between  the  magnet  and  the  human 
body,  by  means  of  v/hich  the  former  might  be  ap- 
plied to  the  cure  of  diseases.  This  opinion  ap- 
pears to  have  originated  with  Father  Hehl,  of 
Germany,  who  greatly  recommended  the  use  of 
the  magnet  in  medicine.  On  some  experiments 
and  suggestions  of  Hehl,  the  famous  Messmer,  a 
German  physician,  about  the  year  1766,  erected 
his  fanciful  system  oi  Animal  Magnetism.  The  noise 


t  Dissert.  Physko  Experimenialis  de  NLagnete. 

u  Tentamina  Magnetica,  4to.  Also  Memoirs  on  the  Analogy  between  Elect, 
and  Mag.    3  vols.  8vo.  1 7  85. 

•y  The  experiments  and  calculations  of  M.  Lambert,  on  the  polarity  znd 
variations  of  the  magnetic  needle,  deserve  particular  attention.  He  was  a 
most  accurate  and  sagacious  philosopher.  See  the  Memoirs  of  the  Academy 
kJ  Berlin ^  for  1756,    published  in  1758. 

IV  Euleri  Opuscula.    torn.  iii.    Continens  Theoriam  Magnetis,  Berlin,  1 75 1. 

X  An  Attempt  to  e>cplain  the  Phenomena  of  i^aiure  by  Tivo  Principles^  "i^c, 
«to.  1748. 
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made  by  the  opinions  and  arts  of  this  celebrated 
empiric,  and  his  coadjutors,  in  Germany,  in  France, 
and  indeed,  though  in  a  less  degree,  throughout 
every  other  part  of  Europe,  is  well  known  to  all 
acquainted  with  the  literary  history  of  that  period; 
as  well  as  the  detection,  the  decline,  and  the  final 
disgrace  of  them,  and  their  principles/ 

MOTION,    AND    MOVING    FORCES, 

This  part  of  science  also,  within  the  century 
under  consideration,  has  received  no  small  im-. 
provement.  The  laws  of  r/zo^/o/z,  as  laid  down  by 
Sir  Isaac  Newton,  though  found,  by  succeeding 
philosophers,  to  be  in  general  correct,  were  yet 
by  no  means  perfectly  so.  His  principles  of 
motion  in  resisting  mediums,  particularly  failed, 
when  brought  to  the  test  of  accurate  experiment. 
Numerous  have  been  the  attempts  to  supply  the 
defects,  and  to  correct  the  errors  of  these  princi-. 
pies:  among  which  the  labours  of  D.  Ber- 
noulli, and  of  M.  D'Alembert,  deserve  to  be 
considered  as  by  far  the  most  distinguished  and 
successful.  The  latter  in  particular,  in  the  course 
of  his  investigations,  discovered  a  general  rule, 
adequate  to  the  determination  of  many  important 
questions  in  the  science  of  motion,  and  applying  to 
the  most  compound  and  perplexing  cases/ 

The  inaccuracy  of  Newton's  principles,  with 
regard  to  projectiles,  was  first  ascertained  and  an- 
nounced by  M.  Ressons,  a  French  artillerist,  in 
1716.  Nothing  material,  hov/ever,  was  done  to- 
ward the  establishment  of  new  and  more  just  laws, 
till  1742,  when  Benjamin  Robins,  of  Great-Bri- 
tain, published  his  Neio  Principles  of  Gunnery,  a 

y  For  an  amusing  account  of  the  noise  and  pretensions  made  by  Mess-; 
MER,  se^  Willtch's  Lectures  on  Diet  and  Regimen,  &c.  p.  lo6,  &c. 
JJe-w-York  edition. 

s  CQN50RCET  on  the  Mind,  p.  %TS^ 
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very  able  work  on  the  subject  of  projectiles,  which 
threw  much  new  light  on  this  part  of  philosophy, 
and  advanced  a  theory  much  nearer  to  perfect  ac- 
curacy than  had  ever  been  given  before.     Robins 
was  followed  by  his  countryman  Mr.  C.  Hutton, 
who  contributed  to  a  further  elucidation  of  the 
subject  by  a  number  of  new  and  interesting  expe- 
rim.ents.     After  him,  Mr.  Benjamin  Thompson, 
and  Mr.  Love;.l  Edgeworth,^'  corrected  some  of 
t)[\t  errors  into  which  Robins  had  fallen,  and  consi-. 
derably  extended  and  hnproved  his   theory.     In 
addition  to  the  inquiries  of  these  British  Philoso- 
phers, several  ingenious  m.en  on  the  continent  of 
EuYope  contributed  to  the  extension  and  confir- 
mation of  RoBiNs's  theory.     Of  this  list  M.  D'An- 
TONi,  of  Italy,  and  Messrs.  D'Arcy,  and  Le  Roy, 
of  France,  are  entitled  to  particular  distinction.* 
Besides  these,  many  experiments  have  been  made, 
and  valuable  ideas  suggested,  respecting  motion  in 
resisting  mediums,  by  Gravesande,  by  J.  Ber- 
noulli, by  EuLER,  by  Simpson,  byM.  Bouguer, 
and  by  M.  CoNDORCET,  Abbe  Bossut,  Chevaliers 
BuAT   and    BoRDA,    and  other   members   of  the 
Royal  Academy  of  Sciences  at  Paris.     And  al- 
though this  part  of  mechanical   philosophy  can 
scarcely  be   said  yet    to  have   received   satisfac- 
tory elucidation;  still  much  has  been  done  toward 
the  attainment  of  this  object  by  the  mathemati- 
cians and  artists  of  the  last  age;  and  especially  by 
those  of  France,  who,  in  the  various  parts  of  sci-- 
ence  immediately  subservient  to  the  business  of  the 
Engineer,  have  certainly,   in   modern  times,    ex- 
ceeded all  the  rest  of  the  world. 

The  discoveries  and  improvements  miade,  in  the 
course  of  the  last  century,  with  respect  to  the  con- 

a   Philosophical  Transactions y  vols.   7I   and  73,  and  GleNIE's   History  of 
Qunnery, 

b  Hutton 's  Mathematical  Dictionary. 
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struction  and  motion  o( pendulums,  are  neither  few 
nor  unimportant.  For  the  purpose  of  counteract- 
ing the  effects  produced  in  the  dimensions  of  the 
pendulum,  by  heat  and  cold,  from  which  disorder 
and  error  necessarily  arise,  the  contrivances  of  in- 
genious men  have  been  numerous  and  successful. 
For  the  purpose,  also,  of  regulating  the  curve  in 
which  this  body  shall  move,  various  devices  and 
calculations  have  been  adopted.  The  principal  of 
these  improvements  are,  the  Mercurial  Pendulum^ 
invented  by  George  Graham;  the  Gridiron  Pen- 
dulum; that  formed  with  a  rod  of  baked  and  var- 
nished ivood;  the  contrivances,  by  means  of  a  ^ei"/- 
ble  rod,  and  other  apparatus,  to  make  the  pendu- 
lum move  in  the  curve  of  a  cycloid;  to  say  nothing 
of  many  other  ingenious  inventions  to  regulate  the 
motions  and  to  extend  the  ap{)lication  of  this  im- 
portant instrument. 

In  that  part  of  philosophy  which  relates  to  the 
structure  and  motion  of  machines,  many  great 
minds  have  been  employed,  in  the  course  of  the 
last  age,  and  not  without  making  some  advances 
in  this  department  of  science.^ — -M.  Amontons, 
of  the  Royal  Academy  of  Sciences  at  Paris,  about 
the  beginning  of  the  century,  very  successfully  de- 
veloped some  of  the  general  laws  of  machinery. 
After  him  Mr.  Emmerson,  of  Great-Britain,  a 
distinguished  mathematician,  investigated  and  sys^ 
tematized  this  subject,  with  still  more  practical 
care  and  accuracy.  In  1735  the  celebrated  Eu^ 
LER  undertook  to  give  a  general  and  systematic 
view  of  machines,  in  order  to  found  a  complete 
theory,  immediately  conducive  to  the  improvement 
of  mechanics.  In  1743  he  published  the  first 
part  of  his  theory,  containing  many  new  dynamical 
theorems  of  great  importance.'     He   afterwards 

c  Comment.  Petrofolitanu  torn,  i, 
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prosecuted  the  subject  further/  and  with  so  much 
success,  as  to  excite  deep  regret  that  he  had 
not  continued  his  useful  labours.  Since  the  expe- 
riments and  publications  of  Euler,  many  philoso- 
phers of  inferior  name  have  turned  their  attention 
to  the  same  inquir}^;  but  without  laying  the  scien- 
tific w^orld  under  the  same  obligations,  by  exhibit- 
ing original,  or  very  interesting  views  of  the  sub- 
ject. Among  these  it  w^ould  be  improper  to  pass, 
without  respectful  notice,  the  valuable  services 
rendered  to  practical  mechanics  by  Mr.  Smeaton 
and  Mr.  Br  am  ah,  both  of  Great-Britain.  The 
instances  of  the  ingenious  application  of  mecha- 
nical principles  to  the  construction  of  different 
machines,  by  which  the  last  century  is  distin- 
guished, are  too  numerous,  and  the  authors  of 
many  of  them  too  well  known,  to  render  a  de- 
tailed view  of  them  proper  in  this  place. 


HYDRAULICS. 

In  the  principles  and  practice  of  this  part  of  sci- 
ence great  improvements  have  been  made  by  the 
philosophers  of  the  last  age.  To  calculate  upon 
sure  and  accurate  grounds,  the  resistance  and 
motion  of  dense  fluids,  so  as  to  furnish  a  re- 
sult which  might  be  relied  on  by  engineers,  and 
other  mechanics,  was  considered  at  the  begin- 
ning of  the  century  one  of  the  most  interest- 
ing and  difficult  problems  in  mechanical  philoso- 
phy. Newton  first  endeavoured  to  reduce  the 
laws  of  moving  fluids  to  the  precise  form  of  ma- 
thematical calculation.  In  this,  however,  though 
he  displayed  great  ingenuity,  he  was  unsuccessful. 
His  demonstrations,  when  tested  by  practice,  were 

d  Commtni,  Petrop.  torn.  iu.  and  Mem.  Atad,  Btrllny  1 747  and  1753. 
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found  inaccurate  and  inapplicable.  Guglielmini^ 
a  celebrated  Italian,  succeeded  him,  assuming  his 
principles,  and  aiming  to  attain  the  object  in  view 
by  the  same  path.  He  also  failed;  his  calcula- 
tions turning  out  equally  remote  from  the  truth 
with  those  of  his  illustrious  predecessor.  After 
GuGLiELMii^i,  Professor  Michelotti,  of  Turin, 
1).  Bernoulli,  of  Switzerland,  and  the  Abbe  Bos- 
suT,  of  Paris,  instituted  marly  experiments,  to  as- 
certain the  theory  dr  mechanism  of  hydraulic  mo- 
tion. The  last  gentleman,  in  particular,  con- 
ducted his  experiments  with  great  labour,  care  and 
perseverancCji  made  a  very  important  publicatioil 
on  the  subject,  arid  opened  a  path  of  inquiry  in 
this  field  of  science,  so  new,  and  in  a  manner  so 
judicious,  that  he  must  always  be  considered  as 
holding  a  high  rank  in  the  hydraulic  history  of 
the  age  in  which  he  lived.  After  all,  however, 
he  left  the  subject  very  imperfectly  explored.  Bos- 
SUT  was  succeeded  by  his  countryman,  the  Cheva- 
lier BuAT,  who  took  up  the  inquiry  where  the 
Abbe  had  left  it,  prosecuted  it  with  singular  skill 
and  assiduity,  and  formed  a  system  much  nearer 
to  the  truth  than  all  who  had  gone  before  him.— 
But  distinguished  as  the  Chevalier  has  justly  ren- 
dered himself,  by  his  achievements  in  this  branch 
of  philosophy,  he  cannot  be  said  so  much  to 
have  discovered  new  principles,  as  to  have  classed 
and  systematized,  with  great  skill  and  ingenuity, 
the  principles  flowing  from  M.  D'Alembert's 
unwearied  experiments  and  calculations  on  this 
subject.  Still  the  Hydraulique  of  Buat  may  be 
considered  the  most  ingenious,  comprehensive 
and  practical  work,  on  the  department  of  sci- 
ence of  which  it  treats,  to  be  found  in  any  lan- 
guage. It  furnishes  most  important  information 
to  the  engineer;  and  enables  him  now  to  answer, 
with  sufficient  precision,  many  questions,  in  an* 
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^Wer  to  which  little  but  conjecture,  and  that  too 
often  most  mischievously  wide  of  the  truth,  could 
be  offered  before.  In  short,  the  general  proposi- 
tion, deduced  from  thie  Chevalier*s  numerous  facts 
and  experiments,  respecting  the  motion  of  fluids, 
has  been  pronounced  one  of  the  most  valuable  re- 
sults of  modern  inquiry.^ 

Much  light  has  been  thrown,  during  the  last 
century,  on  the  doctrine  of  Tides.  Newton  was 
the  first  who  gave  a  satisfactory  explanation  of 
this  subject.  But  it  has  been  remarked^  that 
the  wide  steps  taken  by  this  philosopher,  in 
his  investigation,  left  ordinary  minds  frequently 
at  a  loss ;  and  that  many  of  his  principles  require 
very  great  inathematical  knowledge  to  satisfy 
Us  of  their  truth.  Accordingly  the  Academy  of 
Sciences  at  Paris,  soon  after  the  death  of  the 
illustrious  Briton^  Vvishing  to  have  this  as  well  as 
some  other  parts  of  philosophy  exhibited  in  a  satis- 
factoryj  and,  as  far  as  could  be,  in  a  popular  man- 
ner, published  a  prize  question  relative  to  the 
tides.  This  produced  three  excellent  disserta- 
tions on  the  subject;^  by  Mr,  Maclaurin,  D. 
Bernoulli,  and  Eul^r.  Of  these  the  work  of 
Bernoulli  is  considered  the  best,  and  is^  perhkps, 
the  most  complete  extant/  And  it  is  worthy  of 
observation,  that  v^hile  he  threw  greater  light  than 
all  who  had  gone  before  him  on  the  subject  which 
he  immediately  undertook  to  illustrate,  he  furnished 


*  See  Encyclopaedia.     Art.  Water  Works. 

f  The  Abbe  Bernardin  de  St.  Pierre,  in  a  late  work,  Entitled 
Etudes  de  la  Nature,  rejects  the  Newtonian  theory  of  Tides,  and  ascribej 
this  class  of  phenomena  to  the  liquefaction  of  the  polar  ice  and  snow.  To 
this  amiable  writer  the  praise  of  ingenuity,  and  of  possessing  a  happy  talent 
of  amusing  and  interesting  his  readers,  cannot  be  denied.  Neither  can  it 
be  questioned  that  his  work  contains  a  considerable  portion  of  sound  and 
pleasing  philosophy.  But  surely  this  and  some  other  pf  his  doctrines  are 
utterly  unworthy  of  a  mind  which  had  been  conversant  with  the  inquiries 
and  the  writings  of  the  great  practical  philosophers  of  the  eighteenth  cee- 
lury. 
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an  additional  and  most  powerful  argument  in  sup-* 
port  of  the  Newtoiiian  system. 

The  construction  of  Aqueducts  has  been  ren- 
dered, by  the  labours  of  modern  philosophers,  more 
simple,  easy,  and  precise.  And,  in  consequence 
of  these  improvements,  they  have,  within  the  last 
century,  greatly  increased  in  number.  For  the 
valuable  experiments  and  discoveries  which  have 
been  made  on  this  subject,  we  are  principally  in- 
debted to  the  great  hydraulic  philosophers  on  the 
continent  of  Europe,  whose  names  were  before 
mentioned.  To  those  names  may  be  added  the 
distinguished  experimenters  and  observers,  on  the 
same  subject,  Desaguliers,  Belidor,  De  Par- 
ciEux,  and  Perronet,  who  successively  laboured 
to  deduce  a  system  of  doctrines  from  the  nume- 
rous facts  before  them;  and  whose  very  mistakes 
contributed  to  elucidate  this  obscure  branch  of 
science,  which,  however,  is  yet  far  from  being 
fully  understood. 

Very  great  improvements  have  also  been  made, 
during  the  period  in  question,  in  the  principles  and 
construction  of  Water-Mills.  The  proper  mode 
of  adjusting  forces,  and  calculating  velocitiea,  in 
this,  as  well  as  in  almost  every  other  branch  of  hy- 
draulics, has  long  been  considered  among  the  most 
difficult  problems  in  philosophy .^ — Mr,  Desagu- 
liers, early  in  the  century,  made  a  number  of  ex- 
periments on  mills,  and  suggested  some  important 
improvements  in  their  principles  and  construction. 
About  the  same  time,  M.  Belidor,  of  France, 
M.  Bernoulli,  and  Mr.  Emmerson,  of  Britain, 
employed  their  great  learning  and  talents  on  this 
subject,  and  made  considerable  progress  in  its  il- 
lustration. These  were  followed  by  Mr.  Lam- 
bert, of  BerHn,  Mr,  Elvius,  of  Sweden,  Pro- 
fessor Karstner,  of  Gottingen,  M.  DeParcieux, 
before  mentioned^  and  Messrs.  Smeaton,  B^r- 
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!itEn,  and  Burns,  of  Great-Britain.  To  attempt  an 
ennmeration  in  detail  of  all  the  inventions,  disco- 
veries, and  useful  suggestions  produced  by  these 
several  philosophers  and  artists,  would  swell  this 
account  beyond  all  bounds.  It  is  sufficient  to  say, 
that  although  that  part  of  the  science  ofhydrauhcs 
which  relates  to  mills,  did  not  arrive  at  absolute 
certainty  and  perfection  in  their  hands;  yet  they 
made  so  many  successive  additions  to  the  know- 
ledge of  preceding  theorists,  that  to  each  large 
acknov/ledgments  are  due  from  the  friends  of 
human  improvement.  Nor  ought  the  still  later 
inquiries  of  our  countrymen,  Mr.  Waring,  on  the 
same  subject,  to  be  forgotten.  His  memoir  on 
the  viaximum  velocity  of  a  wheel  or  other  body, 
moved  by  a  given  quantity  of  fluid,  may  be  re- 
garded as  a  singular  monument  of  accurate  and 
successful  investigation.^  The  theory  of  mills y 
which  he  deduces  from  his  experiments  and  calcu- 
lations, is  said  to  correspond  with  fact,  to  a  de- 
gree greatly  beyond  all  other  attempts.'^ 

The  various  improvements  which  the  last  cen- 
tury produced  in  the  construction  ot  pumps,  are 
also  worthy  of  notice.  Since  the  doctrine  of  the 
pressure  of  the  atmosphere  has  been  reduced  to  a 
regular  system,  and  the  general  laws  of  moving 
fluids  have  been  better  understood,  several  advant- 
ages in  the  formation  and  management  of  this 
class  of  engines  naturally  followed.  Those  who 
most  distinguished  themselves  during  the  century, 
by  inventions,  or  laborious  investigations,  on  this 
subject,  are  Messrs.  Hadley,  Desaguliers,  Ras- 
kins, and  Beighton,  of  Great-Britain,  Messrs,  J. 
and  D.  Bernoulli,  and  Wirtz,  of  Switzerland, 

g  See  Trans.  Amer.  Philos.  Society,  vol.  iii, 

h  Mr.  Waring  was  an  obscure  character,  a  native  and  resident  of  Phi- 
Udelphia.  He  belonged  to  the  Society  of  Friends,  and  taught  a  school  in 
that  city.  Though  little  knovi^n,  he  was  a  real  philosopher.  He  died  of 
^Jie  pestilence  which  raged  in  that  city  in  1793. 
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and  Messrs.  Pitot,  Bossut,  Belidor,  De  la 
BoRDA,  D'Alembert,  De  la  Grange,  and  De 
BuAT,  of  France. 

pneumatics. 

In  Pneumatics,  or  that  science  which  treats  of 
the  mechanical  properties  of  elastic  fluids,  modern 
discoveries  and  improvements  have  been  very  nu- 
merous and  important.  Ever  since  the  famous 
Torricellian  experiment,  in  the  seventeenth  cenr 
tury,  proved  that  air  was  a  gravitating  substance, 
the  attention  of  philosophers  has  been  employed^, 
with  great  success,  in  investigating  the  properties, 
and  ascertaining  the  laws  of  this  fluid.  By  nume- 
rous and  patient  inquiries,  they  have  gone  far  tOr 
ward  reducing  to  regular  system  the  principles 
which  govern  the  density,  the  weight,  the  elasti- 
city, and  the  motions  of  the  atmosphere.  And 
the  various  mechanical  properties  of  air,  as  they 
became,  in  succession,  better  understood,  have 
been  rendered  subservient  to  the  utility  of  man, 
by  their  application  to  the  arts  of  life. 

The  Barometer  has,  within  the  last  century,  re- 
ceived many  and  most  important  improvements, 
from  R OWNING,  De  Luc,  Roy,  Shuck bourgh, 
Caswell,  Nairne,  Jones,  and  others/  The  ap- 
plication of  this  instrument  to  the  measurement  of 
altitudes  was  first  suggested  by  Dr.  Halley,  and 
afterwards  better  explained  and  systematized,  by 
Beveral  of  the  gentlemen  just  mentioned,  especin 
ally  by  the  celebrated  M.  De  Luc,  of  Geneva. 
The  Air-Pump,  during  the  same  period,  was  much 
improved  by  Hawksbee,  Gravesande,  Abbe 
NoLLET,  Smeaton,  Russell,  our  ingenious  coun- 


f  See  Encyclopsedia,  Art.  Barometer  and  Pneumatics.    See  altoj 
Fhijpsophical  Transactions,  vol.  Ixxyii, 
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tryman,  the  Rev.  Dr.  Prince,  of  Salem/  Lavoi- 
sier, and  finally  by  Cuthbertson,  of  Amsterdam; 
by  the  last  of  v^hom,  we  are  taii^^ht  to  believe,  this 
machine  has  been  carried  to  a  degree  of  perfection 
beyond  which  little  advancement  is  to  be  expected. 
That  part  of  pneumatics,  also,  which  relates  to  the 
construction  of  Chimnies,  the  comfort  of  human 
habitations,  and  the  oeconomy  of  fuel,  has  been,  in 
modern  times,  the  subject  of  much  inquiry,  and 
most  useful  improvement,  by  Dr.DESAcuLiERs  and 
Mr.  Anderson,  of  Great-Britain,  and  by  the  illus- 
trious Americans  Franklin,  Count  Rumford,  and 
many  others.  To  which  may  be  added  a  number, 
almost  countless,  of  wind  instruments  and  ma- 
chines, which  modern  ingenuity  has  invented,  and 
which  have  grown  out  of  our  increasing  knowledge 
of  the  qualities  and  laws  of  the  important  fluid 
in  which  we  ar^  immersed. 

In  this  period,  beyond  all  doubt,  we  are  to 
place  the  invention  of  Balloons.  In  1766,  the 
Hon.  Henry  Cavendish  discovered  that  inflam- 
mable air  (the  hydrogen  gas  of  the  French  nomen^ 
claturists)  was  at  least  seven  times  lighter  than 
common  air.  It  soon  afterwards  occurred  to  the 
celebrated  Dr.  Black,  that  if  a  thin  bag  were  filled 
with  this  gaseous  substance,  it  would,  according 
to  the  established  laws  of  specific  gravity,  rise  in 
the  common  atmosphere;  but  he  did  not  pursue 
the  inquiry.  The  same  idea  was  next  conceived 
by  Mr.  Cavallo,  to  whom  is  generally  ascribed 
the  honour  of  commencing  the  experiments  on  this 
subject.  He  had  proceeded,  however,  but  little 
way  in  these  experiments,  when  the  discovery  of 
Stephen  and  John  Montgolfier,  paper  manu- 
facturers of  France,  was  announced  in  1782,  and 
arrested  the  attention  of  the  philosophical  world. 

I  See  the  Transactions  of  the  Aracr,  A^ad.  of  Arts  and  Sciences,  vol  u 
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Observing  the  natural  ascent  of  smoke  and  clouds 
in  the  atmosphere,  those  artists  were  led  to  sup^ 
pose  that  heated  air,  if  enclosed  in  a  suitable  co- 
vering, would  also  prove  bouyant.  Accordingly, 
after  several  smaller  experiments,  by  which  this 
idea  was  fully  confirmed,  they  inflated  a  large  bal- 
loon with  rarefied  air,  on  the  5th  of  June,  1783, 
which  immediately  and  rapidly  rose  to  the  height 
of  six  thousand  feet,  and  answered  their  most  san- 
guine expectations.  It  was  soon  found  that  ma- 
chines of  this  kind  might  be  so  contrived  as  to 
convey  small  animals,  and  even  human  beings, 
through  the  air  with  ease.  The  first  human  adven- 
turer in  this  aerial  navigation  was  M.  Pilatre  De 
RoziER,  a  daring  Frenchman,  who  rose  in  a  large 
balloon,  from  a  garden  in  the  city  of  Paris,  on  the 
15th  of  October,  1783,  and  remained  a  consider- 
able time  suspended  in  the  air.  He  made  several 
serial  voyages  of  greater -extent  afterwards,  and  in 
two  of  them  was  attended  by  other  persons.  In  a 
short  time,  however,  the  use  of  rarefied  air  in 
aerostation  was,  for  the  most  part,  laid  aside,  as 
inconvenient  and  unsafe,  and  recurring  once  more 
to  the  discovery  of  Mr.  Cavendish,  the  philoso- 
phers of  Paris  concluded  that  a  balloon,  inflated 
with  inflammable  air,  would  answer  all  the  pur- 
poses of  that  contrived  by  the  AIontgolfiers, 
and  would  also  possess  several  additional  advant- 
ages. They  made  their  first  experiment  on  the 
23d  of  August,  1783,  which  was  attended  with 
complete  success;  and  the  first  human  beings  who 
ventured  to  ascend  in  a  balloon  raised  upon  this 
plan,  were  Messrs.  Charles  and  Roberts,  who 
rose  from  Paris,  on  the  1st  day  of  December  in 
the  same  year.  The  inflammable  air  balloons  have 
been  generally  used  since  that  time;  many  serial 
voyages  have  been  performed  in  Europe  and  Ame- 
rica; and  what  is  remarkable,  out  of  all  the  numer- 
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6US  instances  of  such  hazardous  enterprize,  only- 
one  is  recollected,  which  was  attended  with  any- 
fatal  accident/ 

The  invention  of  balloons,  though  far-famed  and 
brilliant,  cannot  be  considered  as  having  hitherto 
added  much  to  the  comfort  or  utility  of  man.  The 
only  practical  purposes  which  it  has  been  made 
to  subserve,  are  those  of  aiding  in  meteorological- 
mquiries,  and  inspecting  the  fortifications,  and 
reconnoitering  the  camp  of  an  enemy,  which- 
eould  not  be  approached  by  other  means.  It  has 
been  applied  to  this  latter  purpose  in  at  least  one^ 
if  not  more  instances,  by  the  French  engineers,  dur- 
ing the  late  war.'"  But  w^ho  can  undertake  to  as- 
sign the  limits  beyond  which  the  ingenuity  and  the 
enterprize  of  man  shall  not  pass?  Though  this  spe- 
cies of  navigation  labours  under  difficulties  which 
appear  at  present  insurmountable ;  though  the 
want  of  some  means  to  controul  and  regulate  the 
movements  of  the  aerial  vessel  is  so  essential  as  ta 
excite  a  fear  that  it  cannot  be  supplied^  yet  wha 
can  tell  what  further  experience  and  discoveries, 
may  produce  ?  Who  can  tell  but  another  century 
may  give  rise  to  such  improvements,  that  navi- 
gating the  air  may  be  as  safe,  as  easy,  and  ren- 
dered subservient  to  as  many  practical  purposes,  as 
navigating  the  ocean?  It  must  be  acknowledged,, 
indeed,  that  this  is  not  very  probable;  but  things 
more  unexpected,  and  more  remote  from  our  habits- 
of  thinking,  have  doubtless  occurred. 

Under  this  head  also  properly  come  the  great 
improvements  which  have  been  lately  made  in 
Steam    Engines,  doubtless   among  the  most  im- 

/  There  is  a  reference  here  to  the  death  of  M.  Pilatre  De  Rozter  and 
M.  RoMAiN,  who  rose  in  a  balloon,  from  Boulogne,  in  the  month  of  June, 
1785,  and  after  having  been  a  mile  high,  for  about  half  an  hour,  the  bal- 
loon took  fire,  and  the  two  adventurers  were  dashed  to  pieces  by  their 
/all. 

■.m  Gregort's  i^conomy  of  Nature,  vol.  i,  p.  $1$^ 
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portant  and  useful  kinds  of  machinery  which  hu- 
man ingenuity  ever  contrived.  The  idea  of  making 
steam  subservient  to  powerful  mechanical  opera- 
tions>  seems  to  have  been  first  entertained  by  the 
Marquis  of  Worcester,  in  the  reign  of  CharlesT 
II.  of  England.  But  little  more  was  done,  either 
by  him,  or  during  his  time,  than  to  speculate  on 
the  subject.  It  was  not  till  the  close  of  the  seven- 
teenth century  that  Captain  Savary,  an  ingenious 
and  enterprising  man,  actually  erected  several 
steam  engines,  and  obtained  a  patent  for  what  he 
considered  his  own  invention.  He  afterwards  im- 
proved and  simplified  his  machines  himself;  but 
the  improvements  which  they  have  undergone  since 
the  date  of  his,  are  still  more  numerous.  For  these 
improvements  the  world  is  principally  indebted  to 
Mr.  Newcomen,  Mr.  Beighton,  and  above  all  to 
Mr.  Watt,  v^ho,  with  an  ardour,  an  aicuteness, 
and  a  philosophic  comprehension,  which  do  him 
immortal  honour,  has  so  extended  the  principles  of 
these  machines,  so  increased  their  power,  so  suc- 
cessfully obviated  the  difficulties  and  inconveni- 
ences attending  their  operation,  so  accommodated 
their  construction  to  peculiar  circumstances,  and 
carried  the  economy  of  steam,  and,  consequently^ 
of  fuel,  to  such  an  astonishing  degree,  that  he  may 
be  ranked  among  the  greatest  mechanical  geniuses 
and  benefactors  of  mankind  that  the  eighteenth 
century  has  produced. 

The  application  of  steam  to  the  purposes  of 
cookery,  and  of  propelling  vessels  on  the  water, 
is  also  to  be  ranked  among  modern  inventions. 
To  the  latter  of  these  objects  several  of  our  own 
countrymen  have  paid  particular  attention,  and 
with  promising  success.  And  although  it  must  be 
granted  that  formidable  difficulties  have  arisen  in 
the  execution  of  ail  the  plans  hitherto  proposed, 
yet  to  doubt  of  the  practicability   of  ultimately 
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bveircoming  these  difficulties,  can  scarcely  be 
thought  either  to  gratify  a  mind  of  true  philosophic 
cnterprize,  or  to  be  worthy  of  such  a  mind. 

Late  navigators  and  travellers  have  furnished 
valuable  materials  towards  forming  a  theory  of 
the  zvindt  It  must  be  acknowledged  that  no- 
thing entirely  satisfactory  has  yet  been  offered  to 
the  world  on  this  subject.  Still  many  facts  have 
been  brought  to  light;  important  discoveries  have 
been  made;  and  from  the  number  and  talents  of 
the  gentlemen  who  have  been  for  sortie  time  en- 
gaged in  exploring  this  dark  recess  of  philosophy, 
still  greater  advances  in  our  knowledge  of  it  may 
soon  be  expected.  Various  instruments,  which 
answer  valuable  purposes  for  ineasuring  the  direc- 
tion, the  force,  and  the  velocity  of  winds,  have  also 
been  invented^  within  a  few  years  past,  by  Dr, 
Linn,  Mr.  Pickering,  and  others  of  Great-Britain, 
These  inventions  have  been  denominated  the 
Anemoscope,  the  Anemomelei^  &;c. 

Finally,  the  doctrines  of  Acoustics  have  been 
very  successfully  illustrated,  since  the  time  of 
Newton,  by  various  inquirers.  Many  facts  re- 
lating to  the  velocity,  the  intenseness,  and  the  ge- 
neral principles  of  sounds,  have  been  established 
by  numerous  experiments.  The  capacity  of  dif- 
feretit  bodies,  to  propagate  sound,  has  become 
better  understood  by  the  investigations  of  modern 
philosophers.  Mr.  Hawksbee,  of  Great-Britain, 
first  showed  that  sound  is  propagated  further  iii 
dense  than  in  rarefied  air;  M.  Brisson,  of  France^ 
and  others,  demonstrated,  by  various  interesting 
experiments,  that  a  medium  more  dense  than  air 
conveys  sound  still  better  than  this  fluid;  and  Dn 
Young,  of  Dublin,  has,  within  a  few  years,  made 
some  new  and  instructive  inquiries  into  the  prin- 
ciples of  acoustics.  To  which  may  be  added  the 
interesting  experiments  lately  made,  showing  the 
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different  intensity,  and  the  variety  of  tones  of 
sound,  in  different  gases,  by  Priestley,  CnLADNiy 
Jacquin,  Perolle,  and  others. 


OPTICS. 


•  In  this  science  great  improvements  have  takeri' 
place  in  modern  times.  In  1704  Sip  Isaac  New- 
ton first  published  his  grand  work  oiti  Optics;  and 
although  many  of  his  most  interesting  discoveries 
were  made  and  announced  toward  the  close  of  the 
seventeenth  century,  yet  the  collection  and  pub- 
lication of  them,  in  a  systematic  form,  was  re- 
served to  be  one  of  the  distinguishing  honours  of  the 
eighteenth.  How  numerous  and  important  these 
discoveries  were,  is  generally  known.  He  ascer- 
tained the  different  refrangibility  of  the  rays  of 
light;  he  made  some  progress  in  exploring  the 
principles  and  laws  of  colours,  which  had  been  so 
little  understood  before  his  time ;  he  first  explained 
the  physical  cause,  and  laid  down  with  mathema- 
tical precision,  the  general  laws  of  the  reflection 
and  refraction  of  light ;  besides  many  other  valua- 
ble, but  less  important  additions  to  the  science  of 
optics.  It  must  be  acknowledged  that  his  doc- 
trines are  by  no  means  free  from  errors  and  defects ; 
but  these  are  few  in  comparison  of  their  great 
merits;  and  have  been  chiefly  corrected  or  sup- 
plied by  the  labours  of  subsequent  philosophers. 

Since  the  discoveries  of  Newton  many  import- 
ant additions  have  been  made  to  our  knowledge 
of  the  nature  and  properties  of  light.  The  mate- 
riality of  this  substance,  and  the  great  vclocitij  of 
its  motion,  were  more  fully  illustrated  and  con- 
firmed than  they  had  been  before,  by  Dr.  Brad- 
ley and  Mr.  Molyneux,  in  1727.  A  few  years 
afterwards  M.  Bouguer,  a  celebrated  French  phi- 
losopher;>  distinguished  himself  by  his  experiments- 
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and  observations  on  the  same  substance;  parti- 
cularly on  the  laws  of  its  reflection  and  refraction. 
On  this  subject,  indeed,  he  is  placed,  by  a  very 
adequate  judge,  among  the  most  eminent  ob- 
servers and  discoverers  which  the  eighteenth  cen- 
tury produced."  Another  species  of  action  of  other 
bodies  on  the  rays  of  light,  producing  what  philo- 
sophers have  called  inflection  and  de^flection,  was 
f;uggested  by  our  illustrious  countryman  Dr.  Rit- 
TENiiousE,"  but  was  first  demonstrated  by  the  in- 
genious experiments  of  Mr.  Brougham.^  From 
these  and  other  facts,  it  appears  that  light  is  ope- 
rated upon  by  material  substances;  that  it  is  sub- 
jected to  the  laws  of  attraction,  and,  of  conse- 
quence, possesses  gravity.  In  the  same  sphere 
of  experiment  and  observation  may  be  mentioned 
Dr.  Smith  and  Mr.  Mitchel,  of  Great-Britain, 
who  made  many  valuable  computations  with  re- 
spect to  the  intenseness,  and  the  best  mode  of 
measuring  this  subtle  fluid.  The  property  which 
various  bodies,  both  animal  and  vegetable,  pos- 
sess of  imbibing  and  emitting  light,  has  also 
been  investigated  with  more  success  by  modern 
philosophers  than  during  any  former  period.  To 
which  may  be  added,  that  a  multitude  of  facts  of 
the  most  interesting  kind,  relating  to  the  effects  of 
light  on  animal,  vegetable,  and  mineral  substances, 
have  been  made  known  within  a  few  years  past; 
'and  the  nature  and  principles  of  some  of  these 
effects  ingeniously  and  satisfactoTily  explored. 

n  See  Priestley's  History  of  Optics,  4to.  London,  1772;  from  which 
•many  of  the  facts  related  in  this  sketch  are  taken. 

Those  who  have  perused  this  work  need  not  be  informed,  that  it  is  a 
very  interesting  one;  and  that  the  labours  of  Dr.  Priestley,  in  collecting  so 
many  historical  facts  relative  to  the  science  of  Optics,  together  with  his  own 
experiments,  hints,  and  inquiries  on  the  subject,  entitle  him  to  an  honour- 
able station  among  those  who  have  deserved  well  of  this  science  in  the 
•eighteenth  century. 

0  Txansactions  American  Philosophical  Society,  vol.  ii. 

p  Philosophical  Transactions  for  1796,  .     . 
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The  theory  and  laws  of  vision  have  received 
very  great  elucidation  during  the  last  age.     Bishop 
Berkeley,  in  his  Essay  fozoard  a  Theorij  of  Vision, 
published  in  1709,  solved  many  difficulties  w^hich 
had  attended  the  subject,  and  threw  much  new 
light  upon  it.     He  distinguished  more  accurately 
than  any  who  had  gone  before  him,  between  the 
immediate  objects  of  sight,  and  those  of  the  other 
senses,  which  become  early  and  insensibly  associ- 
ated with  them.     He  first  showed  that  distance, 
of  itself,   cannot  be  determined  immediately  by 
sight  alone;  but  that  we  learn  to  judge  of  it  by 
certain  sensations  and  perceptions  which  are  con- 
nected with  it.     He  led  the  way,  also,  in  pointing 
out  the    difference    between    that   extension    and 
.figure  which  we  discover  by  means  of  vision,  and 
that  which  we  perceive  by  tonch.     By  means  of 
these  investigations  and   discoveries    he    enabled 
philosophers  to  account  for  many  phenomena  in 
optics,   of  which  the    most   learned    had   before 
given  very  erroneous  accounts,  or  acknowledged 
themselves  unable  to  furnish  any  satisfactory  so- 
lutions.    About    the   same   time    some    valuable 
experiments    and    instructive    publications   were 
made  on  the  seat  and  principles  of  vision,  by  M. 
De  la  Hire,    M.  Le  Cat,   M.  Boltguer,  and 
several  other  French  philosophers.     To  these  suc- 
ceeded   the  inquiries  of  Harris,   Porter  field, 
JuRiN,  Smith,    and  still  more  recently  of  Reid^ 
and  Wells/     In  particular,  the  very  difficult  ques- 
tion of  apparent  magnitude  and  distance  has  been 
treated  with  great  ability  by  Berkeley  and  Har- 
ris; the  phenomena  of  single  and  double   vision 
have  been  solved  by  several  of  the  persons  above 
mentioned;    and    many   remarkable    fallacies    of 


g  Inifulry  into  the  Human  Mind  on  the  Principles  of  Common  SensCf  &C« 
r  An  Essay  upon  Single  f^ision,  &c.  8vo.  J  7 92. 
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vision  explained  by  Mr.  Melville,  M.  Boltguer, 
and  others. 

The  principles  and  laws  of  colours  have  also 
been  much  better  understood  since  the  commence- 
ment of  the  eighteenth  century  than  before.  On 
this  subject  it  seems  now  to  be  generally  agreed 
that  the  immortal  Newton  fell  into  essential  mis- 
takes. His  idea,  that  the  colours  of  bodies  de- 
pend on  the  magnitude  of  their  elementary  par- 
ticles, has,  it  is  believed,  at  present,  fev/  advo- 
cates. After  him  this  subject  was  considered, 
though  in  a  more  practical  way,  and  with  refer- 
ence to  the  art  of  dyeings  by  several  French 
philosophers,  especially  by  Dqfay,  Hellot,  and 
Macquer,  who  conducted  their  inquiries  with 
great  ability,  pains,  and  perseverance,  at  the  na- 
tional expense.  More  recently,  Mr.  Delaval, 
of  Great  Britain,  refining  on  the  conjectures  of 
Newton,  attempted  to  deduce  the  varieties  of  co- 
lour from  the  different  densities  and  Inflammability 
of  bodies.  This  work  was  for  some  time  popular, 
but  appears  lately  to  have  given  way,  in  the  public 
opinion,  to  the  more  enlightened  and  correct  phi- 
losophy delivered  on  this  subject  by  M.  Berthol- 
jlet,  and  Dr.  Bancroft,  who  found  the  whole 
doctrine  of  colours  on  chemical  principles— sup- 
posing that  particular  bodies  reflect,  transmit,  or 
absorb  particular  rays  of  light,  in  consequence  of 
certain  affinities,  or  elective  attractions,  existing 
between  the  differently  coloured  matters,  and  the 
different  rays  of  light,  reflected,  transmitted,  ab- 
sorbed, or  made  latent.' 

But  the  discoveries  and  improvements  in  the 
construction  of  optical  Instruments,  which  the  last 
age  produced,  are  still  more  brilliant  and  interest- 


S    See    Experimental    Researches    concerning    the    Philosophy    of  Permanent 

Colours^  by  Edward  Bancroft,  M.  D.  F.  R.  S.  1794. 
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ing  than  any  hitherto  mentioned.  Much  was 
done,  during  the  period  in  question,  in  the  improver 
ment  of  Telescopes.  The  Befr acting  Telescope  was 
first  in  use.  In  this  instrument  no  signal  advant- 
ages ofx  construction  seem  to  have  been  devised 
from  the  time  of  Huygens,  till  the  middle  of  the 
eighteenth  century.  It  was  then  that  Mr.  Dol- 
XAND,  a  celelvated  artist  of  Great-Britain,  disco- 
vered a  method  of  correcting  the  inconvenience 
and  errors  arising  from  the  different  refrangibilitv 
of  the  solar  rays;  a  difficulty,  which,  since  the  time 
of  Newton,  had  been  generally  considered  as  in- 
surmountable. He  ascertained  that  lenses  of 
crozon  and  of  flint  glass  might  be  so  prepared  and 
adjusted  as  to  correct  the  refractive,  and  of  course 
the  chromatic  pov/ers  of  each  other.  On  this  dis- 
covery he  founded  the  construction  of  his  cele- 
brated Achromatic  Telescope,  which,  doubtless, 
deserves  to  be  ranked  among  the  most  valuable 
acquisitions  of  the  age.  Mr.  Dolland  pursued  this 
improvement  by  increasing  the  number  of  glasses, 
wth  so  much  success,  as  to  make  the  refracting 
instruments  of  his  time  superior  to  the  reflecting 
of  equal  length.  The  principle  which  he  disco- 
vered was  explored  still  flirther,  and  the  Tele- 
scope which  he  contrived  carried  to  a  higher  de- 
gree of  perfection  soon  afterwards,  by  Mr.  Zei- 
HER,  of  Petersburgh,  who  ascertained,  by  experi- 
ments, that  increasing  the  quantity  of  kad  in  the 
formation  of  lenses,  augmented  the  power  so  much 
desired  in  this  instrument.  And,  still  more  re- 
cently, additional  discoveries  have  been  made  re» 
specting  it,  and  additional  means  of  correcting  its 
inaccuracies  devised,  by  Mr.  Robert  Blair,  Pro- 
fessor of  Astronomy  in  the  University  of  Edin- 
burgh.'    It  ought,  perhaps,  to  be  mentioned,  that 

t  See  Transactions  of  the  Royal  Society  of  Edinburgh,  vol.  ili. 
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the  hints  and  pubhcations  of  the  celebrated  Eui  er 
on  this  subject,  though  found  erroneous,  probably 
contributed  something  to  Mr.  Dolland's  disco- 
very; and  that  the  distinguished  mathematicians 
Clairaut  and  D  Alemeer  r,  about  the  same  time' 
rendered  themselves  very  conspicuous  among  the 
philosophers  of  Europe,  by  their  ingenious  calcu- 
lations and  suggestions,  in  aid  of  the  achromatic 


instrument. 


^"V  ^'■P'"  t^e  necessary  imperfection,  and  the 
small  limits  to  which  the  dioptric  plan  of  mJnt 
fymg  distant  objects  is  confined,  the  improvem^'ent 
of  the  Reflecting  Telescope  became,  early  in  the 
century,  an  object  of  particular  attention      This 
instrument,  which  had  been  invented,  in  the  ore 
ceding    century,    by    Mr.    James    Gregory,^  of 
Aberdeen    and  which  had  been  executed,   on  a 
different  plan,  by  Sir  Isaac  Newton,  was  greatly 
improved  by  Mr.  Hadley,  who,  in  17 19    nre 
sented  a  very  powerful  Telescope  of  this  k/nd  to 
the  Royal  Society.     In  1734  Mr.  Short,  an  in<.e- 
nious  artist  of  Edinburgh,  devised  still  further  im 
provenients  in  this  instrument.    These  were  chiefly 
eliected  by  a  new  method  which  he  discovered  of 
grinding  mirrors.     But  the  secret  art  which  en 
abled  h.m  to  do  this  with  so  much  success,  is  said 
to  have  died  with  him.     After  him,  Mr.  Mudge 
o  London,  by  making  specula  of  a  composition  of 
difl^erent  metals,   and  by  inventing  a  method  o f 
grinding  them  in  the  parabolic  curve,  which  had 
been    considered   so   difficult   a  problem   by  his 
predecessors,  efl^-ected  yet  greater  improvements. 
Mr.  Mudge  was  followed  by  his  countryman    Mr 
tDWARDs,  who  also  laboured,  with  considerable 
success,  on  the  same  instrument.     But  it  was  re 
served  tor  the  great  Astronomer  Herschel,  to  fur- 
nish .he  world  with  reflecting  telescopes  of  the 


$6  Mechanical  Pliiiosophy. 

most  wonderful  magnifying  power.  The  extraor- 
dinary length  to  which  he  has  carried  his  im- 
provements, and  the  astonishing  discoveries  which 
they  have  enabled  him  to  make,  are  too  recent, 
and  too  well  known  to  make  a  detail  of  them  ne- 
cessary here. 

During  the  period  which  we  are  considering, 
viicroscopes  have  been  also  carried  to  very  high 
degrees  of  perfection.  In  1702  Mr.  Wilson  in- 
vented one,  of  the  single  kind,  which  is  still  much 
in  use.  In  1710  Mr.  Adams  presented  to  the 
Royal  Society,  another,  also  single,  but  of  much 
greater  magnifying  power.  To  which  succeeded^ 
soon  afterwards,  the  ingenious  device  of  Mr.  Grey, 
of  a  temporary  microscope,  by  means  of  a  globule 
of  water.  In  1738  or  1739,  Mr.  Lieberkuhn 
made  two  very  important  improvements  in  micro- 
scopes, by  the  invention  of  the  Solar  Microscope^ 
and  that  for  viewing  opaque  objects.  These  were 
followed  by  the  rejlcct'mg  microscope  of  Dr.  Smith^ 
said  to  be  superior  to  all  others.  Besides  those 
above  mentioned,  discoveries  and  improvements 
relative  to  microscopes,  too  numerous  to  be  re- 
counted, have  been  made  by  philosophers  and 
practical  opticians.  The  most  conspicuous  of  theses 
are  Culpeper,  Baker,  Ellis,  Lyonet,  Martin^ 
Cuff,  Adams,  and  Withering;  who  have  either 
contrived  microscopes  suitable  for  particular  pur-* 
poses,  or  suggested  inventions  and  additions  of 
more  general  application. 

There  is  probably  no  division  of  this  review,- 
under  which  another  modern  invention,  the  Tele- 
'^raphi  may  with  more  propriety  be  placed  than 
this.  Though  something  like  Telegraphic  com- 
munications had  been  attempted  many  centuries 
before,  on  particular  military  or  civil  emergences; 
yet  nothing  of  this  kind  was  reduced  to  regular 
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system,  or  much  known,  till  the  beginning  of 
the  eighteenth  century,"  when  M.  Amontons,  of 
France,  exhibited  a  telegraph  on  a  new  and  con- 
venient plan.  It  was  not,  however,  until  after 
the  commencement  of  the  French  Revolution  that 
this  machine  was  generally  applied  to  useful  pur- 
poses, or  became  an  object  of  much  attention. 
Toward  the  end  of  the  year  1793  M.  Chappe 
announced  an  invention  under  this  name.  Whe- 
ther he  was  acquainted  with  the  contrivance  of 
M.  Amontons  is  not  known;  but  be  this  as  it 
may,  his  was  nearly  on  the  same  plan.  The  in- 
vention of  M.  Chappe  immediately  became  an 
object  of  pubhc  attention.  Additions  and  alter- 
ations in  his  plan  were  proposed,  and  some  of 
them  highly  advantageous;  and  telegraphs  of  dif- 
ferent kinds  came  into  use  in  various  parts  of  the 
continent  of  Europe,  and  in  Great-Britain.  How^ 
great  the  importance  of  this  channel  of  intelli- 
gence is  at  present,  and  how  much  more  so  it  may 
be  rendered  by  those  improvements  in  its  construc- 
tion and  management  which  we  may  reasonably 
expect  to  take  place,  will  readily  occur  to  every 
mind.  To  say  nothing  of  the  dispatch  with  which 
information  may  be  conveyed,  by  this  means,  in 
time  of  war,  and  thus  prevent  much  evil  of  vari^ 
ous  kinds,  it  may  hereafter  become  an  instrument 
of  commercial  communication  of  the  highest  uti- 
lity, and  may  be  rendered  subservient  to  many  va- 
luable national  purposes." 

The  late  experiments  and  conclusions  of  Dr. 
Herschel,  with  respect  to  the  rays  of  light  and 


V  It  is  said  by  a  writer  In  the  PLilojophical  Magazine  of  London,  that 
the  celebrated  Robert  Hooke,  the  contemporary  and  friend  of  Boylc^ 
invented  a  Telegraphy  on  the  same  general  plan  of  those  which  have  been 
•ince  used;  and  formally  announced  and  described  it,  in  a  paper  read  before 
the  Royal  Society,  May  aist,  1684. 

u  Sec  Encyclopedia,  art.  Telegraph,  and  a  paper  on  the  same  subject,  in 
vol.  i.  of  the  Monthly  Magazine  of  London. 
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heat,  are  curious,  and  highly  intercstino^.  He 
ceems  to  have  demonstrated  that  the  different 
prismatic  colours  have  different  grades  of  tempe- 
rature; that  radiant  heat,  as  well  as  light,  is  not 
only  refrangible,  but  also  subject  to  the  laws  of 
dispersion,  arising  from  its  different  refrangibility; 
that  those  rays  of  light  which  have  the  greatest 
illumimiting  power  are  the  yellow,  and  those 
which  have  the  greatest  heating  power  the  Ted; 
and,  of  course,  that,  contrary  to  the  general  belief, 
the  maximum  of  illumination,  and  the  maximum 
of  heat,  do  not  coincide.'^ 


ASTRONOMY. 

Though  this  subject  is  mentioned  last,  it  holds  a 
very  conspicuous  place  among  those  branches  of 
mechanical  philosophy  which  have  received  great 
accessions  of  discovery  and  improvement  during  the 
century  in  question.  At  the  beginning  of  this  period 
the  Principia  of  the  immortal  Newton  had  given  a 
new  face  to  astronomical  science.  Much  had  been 
done  by  his  predecessors,  and  especially  by  the  sa- 
gacious Kepler,  to  prepare  the  way  for  his  grand 
discoveries;  but  it  was  reserved  for  this  luminary 
of  the  first  magnitude  to  shed  a  degree  of  light  on 
the  laws  of  our  planetary  system,  which  has  served 
to  guide  every  exertion,  and  point  out  the  way  to 
all  progress  which  has  since  been  made.  It  was 
he  who  first  applied  the  simple  principle  of  gravi- 
tation to  account  for  the  movements  of  the  celes- 
tial bodies;  who  laid  down  the  laws  of  this  great 
and  all  pervading  attraction;  and  thence,  bv  the 
assistance  of  a  sublime  geometry,  deduced  the  re- 
>Jolutions  of  the  planetary  orbs,  both  primary  and 

IV  See  Transaction*  of  the  Royal  Society  for  1800, 
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secondary,  including  the  minute  irregularities  of 
each,  with  some  errors  indeed,  but  with  a  degree 
of  conformity  to  nature  and  subsequent  observa- 
tion, which  must  ever  astonish  and  delight  the  in- 
quiring mind.  The  British  philosopher  leaving 
astronomy  in  this  improved  state,  no  wonder  that 
those  who  came  after  him  should  at  once,  with 
growing  ardour,  and  with  greater  ease,  pursue  a 
course  which  he  had  so  happily  marked  out. 

At  the  beginning  of  the  century  under  review, 
we  find  Flams TEAD,  the  first  Astronomer  Royal  of 
England,  devoting  himself  to  this  science  with 
great  zeal  and  success.  He  particularly  directed 
his  attention  to  the  ^fixcd  stars y  and  after  a  series  of 
patient  and  most  laborious  observations,  published, 
in  1719,  a  catalogue  of  stars,  more  extensive  and 
-accurate  than  had  ever  been  formed  by  one  man. 
To  him,  both  in  office,  and  in  astronomical  fame, 
succeeded  Dr.  Halley,  who  made  a  number  of 
important  discoveries,  and  useful  publications. 
Among  many  others  which  might  be  mentioned, 
he  discovered  the  Acceleration  of  the  Moon,  and 
gave  a  very  ingenious  method  of  finding  her  paral- 
lax. He  composed  tables  of  the  Sun,  the  Moon, 
and  all  the  planets.  He  also  recommended  the 
mode  of  ascertaining  the  Longitude  by  lAinar  Ob- 
servationss  a  mode  which  has  been  since  much 
improved,  and  generally  adopted;  and  which  is, 
at  present,  the  most  certain  guide  of  the  mariner. 
After  him,  at  the  head  of  the  Royal  Observatory 
was  placed  Dr.  Bradley,  who  greatly  distin- 
guished himself  as  a  practical  astronomer.  He 
was  the  first  who  made  observations  with  sufiici- 
ent  accuracy  to  detect  the  smaller  inequalities,  in 
the  motions  of  the  planets  and  fixed  stars.  By 
means  of  this  accuracy,  he  discovered,  in  1727, 
\\\c  aberration  of  tlie  stars,  a  phenomenon  pro- 
duced by  the  compound  motion  of  the  earth,  and 
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the  rays  of  light;  and  furnishing  new  proof,  both 
of  the  materiality  and  amazing  velocity  of  light, 
and  also  of  the  reality  of  that  motion  which  had 
been  ascribed  to  the  earth.  The  same  gentleman, 
in  1737,  discovered  the  nutation  of  the  earth's 
axis — that  libratory  motion,  which  is  occasioned 
by  the  inclination  of  the  moon's  orbit  to  the  eclip- 
tic, and  the  retrograde  revolution  of  her  nodes; 
thus,  in  the  course  often  years,  making  two  of  the 
most  important  additions  to  astronomical  know- 
ledge that  the  century  produced. 

While  these  noble  and  successful  exertions  were 
making  in  Great-Britain,  to  improve  the  science 
of  astronomy,  the  philosophers  of  France  were 
employing  themselves  in  the  same  field  of  inquiry, 
and  with  very  honourable  success.  The  real  figure 
of  the  globe  we  inhabit  had  not  been,  before  this 
time,  satisfactorily  ascertained.  M.  Cassini,  the 
Astronomer  Royal  at  Paris,  believed  its  figure  to 
be  that  of  a  prolate  spheroid,  or,  in  other  words, 
that  the  polar  diameter  was  greater  than  the  equa- 
torial; while  Newton  had  been  led,  by  his  prin- 
ciples, to  a  conclusion  directly  opposite,  and  had 
taught  that  it  must  be  an  oblate  spheroid,  or  flatted 
at  the  poles.  To  determine  the  question,  between 
these  contending  powers,  the  French  Royal  Aca- 
demy of  Sciences,  under  the  authority  and  patron- 
age of  Lewis  XV.  resolved  to  have  two  degrees 
of  the  meridian  measured,  the  one  as  near  the 
Equator,  and  the  other  as  near  the  Pole,  as  pos- 
sible. For  this  purpose,  one  company  of  philoso- 
phers, consisting  of  Messrs.  Godin,  Condamine, 
and  BouGUER,  to  whom  the  King  of  Spain  added 
Don  Ulloa  and  Don  Juan,  was  dispatched,  in 
1735,  to  SouthAmerica;  and  another  Company, 
consisting  of  Messrs.  Maupertuis,  Clairault, 
Camus,  Le  Monier,  and  Outhier,  attended  by 
Professor  Celsius,  of  Upsal,  were  sent  to  I^apland. 
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These  companies,  after  devoting  several  years  to 
the  task  committed  to  them,  and  encountering  nu- 
merous difficulties  in  the  prosecution  ot  it,  at  length 
completed  their  design.  The  result  proved  to  be 
an  ample  confirmation  of  Newton's  opinion ;  for 
a  degree  near  the  Pole  being  found  to  measure 
more  than  one  near  the  Equator,  they  necessarily 
inferred  that  the  polar  degree  must  be  part  of  a 
larger  circle.* 

At  the  beginning  of  the  eighteenth  century,  our 
knowledge  of  the  Aloon  was  extremely  defective. 
Since  that  period,  so  many  discoveries  have  been 
made  respecting  this  attendant  on  our  earth,  and 
the  laws  of  her  motion  have  been  so  ably  and  dili- 
gently investigated,  that  this  part  of  astronomy 
may  now  be  ranked  among  those  which  are  most 
fully  known  and  understood.  For  these  investi- 
gations we  are  indebted  to  Clairault,  D'Alem^ 

EERT,       EULER,       MaYER,      SiMPSON,      WaLMSL\% 

Burg,  Bouvard,  De  la  Grange,  De  la  Place, 
and  others.  By  the  labours  of  these  great  astro- 
nomers, the  inequalities  in  the  moon's  motion 
have  been  detected,  ascertained,  and  reduced  to  a 
system;  accurate  Lunar  Tables  have  been  formed; 
and  the  theory  of  this  satellite  has  been  carried  to 
such  a  degree  of  perfection,  that  her  place  in  the 
heavens  may  be  computed  with  a  degree  of  preci- 
sion, which  would  have  been  pronounced,  a  few 
years  ago,  altogether  impossible.  With  respect  to 
the  condition  and  aspect  of  the  moon's  surface, 
many  important  discoveries  have  been  made,  and 
much  valuable  information  given  to  the  world,  by 
M.  Schroeter,-^  a  celebrated  astronomer  of  Goet- 

K  It  is  impossible  to  recollect  the  attempt  by  M.  Bernardin  de  St. 
Pierre,  in  h.i&  Studies  of  Nature^  to  revive  the  opinion  of  Cassini  on  this 
subject  without  surprize.  That  so  learned  and  ingenious  a  man  should  op- 
pose such  distinct  mathematical  demonstration,  is  one  of  those  caprices  of 
respectable  minds  not  easy  to  be  accounted  for. 

y  See  Selenotopographtsche  FragmentCj  &c.  by  JoHAN.  HyERONTMUS 
SCHROETER,  4t0.  I79I. 
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tingen,  and  by  Dr.  Herschel,  of  Great-Britain; 
who,  by  the  aid  of  very  powerful  and  accurate  in- 
struments, and  with  the  skill  and  perseverance  for 
which  they  are  so  eminently  distinguished,  have 
made  surprizing  progress  in  investigating  this  de- 
partment of  the  lunar  phenomena. 

When  Newton  died,  several  of  the  inequalities 
of  the  planetary  motions,  arising  from  the  disturb- 
ing forces  of  various  bodies,  were  with  difficulty 
reconciled  with  the  astronomical  principles  which 
he  had  laid  down.  These  inequalities  have  been 
successively  investigated  since  that  time,  their 
causes  ascertained,  their  laws  fixed,  their  perfect 
consistency  with  the  Newtonian  theory  demon- 
strated, and  thus  a  very  formidable  objection  to 
that  theory  satisfactorily  removed. — It  is  known  to 
mathematicians,  that  this  celebrated  philosopher, 
calculating  the  effect  of  the  sun's  force,  in  pro- 
ducing the  precession  of  the  equinoxes,  fell  into 
an  error,  and  made  it  less,  by  one  half,  than  the 
truth.  The  true  quantity  of  this  motion  was  first 
determined  by  M.  D'Alembert,  in  1749;  who 
also,  in  the  course  of  his  inquiries,  more  fully  ex- 
plained the  nutation  of  the  eartJis  axis,  which 
had  been  discovered  a  few  years  before  by  Dr. 
Bradley.  With  no  less  diligence  the  inequalities 
in  the  revolutions  of  all  the  planets,  and  especially 
of  Jupiter  and  Saturn,  have  been  examined,  as- 
certained, and  reduced  to  regular  principles.  In 
these  difficult  investigations,  many  astronomers 
have  employed  themselves,  in  the  course  of  the  last 
century,  and  by  their  labours  rendered  important 
services  to  this  science;  but,  perhaps,  none  of  the 
number  deserve  more  honourable  distinction  than 
Euler,  De  la  Place,  and  De  la  Grange,  whose 
accurate  observations,  and  rigid  and  delicate  ana- 
lyses, with   a   YiQW  to  explore  the  anomalies  in 
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tinestion,  display  great  penetration,  diligence  and 
perseverance. 

The  year  1781  was  rendered  remarkable  by  the 
discovery  of  a  nezv  primary  Planet.  This  disco- 
very vv^as  made  by  the  celebrated  Herschel,  an 
astronomer  of  Hanover,  residing  in  Great-Britain. 
He  had,  for  a  number  of  years,  distinguished  him- 
self by  his  successful  exertions  in  augmenting  the 
powers  of  optical  instruments,  and  particularly 
in  improving  the  reflecting  telescope.  With  an 
instrument  of  this  kind,  of  great  excellence,  he 
first  determined  the  existence  of  the  Planet y  which 
he  denominated  Georgium  Sidiis^  in  honour  of  the 
British  King;  but  which  is  now  generally  called, 
by  the  consent  of  astronomers,  after  his  own  name. 
From  his  observations,  and  those  of  others,  it  has 
been  since  found  that  this  planet  is  attended  by  six 
secondaries,  and  much  progress  has  been  made  in 
ascertaining  the  respective  times  and  laws  of  their 
revolutions."^ 

But  this  discovery  is  not  the  only  one  which 
will  transmit  the  name  of  Dr.  Herschel  to  poste- 
rity with  distinguished  honour.  In  1787,  he  dis- 
covered a  sixth  satellite  of  Saturn,  and  the  year 
after  a  seventh,  attending  the  sam.e  planet.  He 
ascertained  the  rotation  of  Saturn  s  Ring,  which 
may  be  regarded  as  one  of  the  most  important  ad- 
ditions made  to  astronomical  science  since  those 
•of  Dr.  Bradley.  He  discovered  a  second  ring 
belonging  to  that  planet,  and  actually  observed 
fixed  stars  betvv^een  this  and  the  one  before  known. 
He  discovered  also  around  the  same  planet  a  quin- 
tuple belt  of  spots,   by  which  he  ascertained  the  re- 

«  On  the  first  day  of  the  nineteenth  century  (January  i,  i^oi)  attoiher 
neiv  pr'wiary  Planet  was  discovered  by  M.  FiAZZi,  of  Palermo,  In  Sicily, 
which  is  likewise  called  by  the  name  of  the  discoverer.  It  is  not  appa- 
rently larger  than  a  fixed  star  of  the  eighth  magnitude.  The  Incllnatiou 
of  its  orbit  to  the  plane  of  the  ecliptic  is  about  lo  deg.  36  min.  57  sec.  and 
its  periodical  revolution  s  little  more  than  four  years. 
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ality  and  the  time  of  its  diurnal  motion.  He  has 
published  new  and  valuable  observatians  on  the 
sun,  the  moon,  and  indeed  on  almost  all  the  bo- 
dies belonging  to  the  solar  system.  He  has  greatly 
enlarged  our  acquaintance  with  the  fixed  stars; 
and,  in  a  word,  so  much  extended  our  knowledge 
of  astronomy,  that  his  life  may  be  considered  as 
forming  one  of  the  most  important  aeras  in  the  his» 
tory  of  this  branch  of  philosophy. 

At  the  close  of  the  seventeenth  century,  the 
respective  diskmces  of  the  several  planets  from  the 
sun  were  far  from  being  accurately  determined. 
These,  by  successive  observations,  have  been  since 
ascertained,  with  a  great  degree  of  precision;  and 
the  various  astronomical  uses  which  this  knowledge 
is  calculated  to  subserve,  have  been  displayed  in 
the  most  satisfactory  manner.  Particularly  the 
observations  made  by  many  philosophers  on  the 
transits  of  Venus  and  Mercury,  which  the  eigh- 
teenth century  exhibited,  have  thrown  much  light 
on  this  subject,  and  on  several  questions  of  great 
importance  in  astronomy. 

It  is  but  a  few  years  since  our  knowledge  of 
Comets  was  in  its  infancy.  Dr.  Halley,  at  the 
beginning  of  the  period  under  consideration,  made 
the  first  attempt  to  give  a  systematic  view  of  this 
part  of  the  science  in  his  Synopsis  Astronomice 
CometiccC,  published  in  1705,  But  his  inquiries, 
concerning  these  excentric  bodies,  though  inge- 
nious and  highly  valuable,  were  far  from  being 
adequate  or  satisfactory.  By  the  labours  of  mo- 
dern astronomers,  our  acquaintance  with  the 
comets  has  been  wonderfully  extended.  Sixty 
eight  new  ones  have  been  observed ;  the  return  of 
many  of  them  has  been  ascertained  and  demon- 
strated,""  and  many  curious  facts  respecting  them 

a  M.  De    LA  Lande,  in  his   History  of  Astronomy,  for  the  year  iSoiy 

»Etim»tes,  that  the  observations  which  took  place  in  the  course  of  that  year 
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^discovered,  and  received  ample  illustration.  The 
learned  and  indefatigable  labours  of  Father  Bosco- 
vicH,  and  of  M.  De  la  Place,  for  determining 
the  orbits  of  comets,  have  been  long  known  and 
praised  by  astronomers.  The  great  works  of  M. 
P  NGRE^  and  of  Sir  Henry  Englefield,  on  this 
brancih  of  astronomical  philosophy,  are  entitled  to  a 
place  among  the  most  full  and  useful  of  those 
Vvhich  have  appeared  on  the  subject.*  But  besides 
what  has  been  effected  by  the  useful  inquiries  of 
these  gentlemen,  the  observations  of  many  others, 
and  particularly  of  De  Lalande,  and  his  country- 
men. Messier,  and  Mechain,  and  also  of  Burck- 
HARDT,  an  illustrious  German  astronomer,  have 
contributed  much  to  extend  our  knowledge  of 
comets.  It  is  further  worthy  of  remark,  that  the 
difficulty  of  making  observations  on  comets  has 
been,  within  a  few  years,  greatly  diminished. 
The  methods  of  calculating  their  elements  ate  now 
short  and  easy,  in  comparison  with  what  they 
were  half  a  century  ago.  Operations  which  then 
occupied  many  days,  may  now  be  dispatched  with 
accuracy,  in  a  few  hours. 

The  importance  of  accurate  observations  on  the 
^fixed  stars,  in  order  to  ascertain  their  motion^ 
places,  and  relative  circumstances,  is  known  to 
every  astronomer.  It  is  to  the  stars  we  are 
obliged  to  refer  all  the  motions  of  the  sun^  the 
planets,  and  the  comets.  In  this  part  of  the  sci- 
ence under  consideration,  much  has  been  done 
during  the  last  century.     The  catalogue  of  stars 

iiave  made  it  questionable  whether  the  doctrine  long  entertained,  and  consi- 
dered as  settled  by  him  and  other  astronomers,  that  comets  revolve,  be  not 
erroneous.  This  doubt  will  probably  soon  receive  a  solution,  if  the  spirit 
of  zeal  and  industry  should  continue  which  at  present  animates  many  Eu- 
ropean philosophers. 

b  Treatise  on  Comets^  by  M.  PiNGRE,  a  vols.  4to.  Paris,  1783.  Th& 
Determination  of  the  Orbits  of  Comets^  according  to  the  Methods  of  Father  Bos- 
covicH,  and  M.  T>i.  la  Place,  ivitb  new  and  eoTn^lett  tablti^  by  SijP 
Henry  E.nglefield,  410. 1799. 
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formed  by  Flamstead,  was  before  mentioned  a$. 
one  of  the  most  complete  ever  derived  from  the 
labours  of  an  individual.  To  this  succeeded  the^ 
observations  and  catalogues  of  I>e  la  Caille,. 
Bradley,  and  Mayer,  w^hich  it  is  scarcely  neces- 
sary to  say  were  highly  valuable.  After  these,  M^ 
Bode,  of  Berlin,,  published,  in  1782,  a  veryexten- 
sive  and  improved  catalogue,  which  is  greatly- 
esteemed  among  astronomers.  He  was  followed 
by  the  celebrated  Baron  De  Zach,  of  Gotha,. 
Tvhose  catalogues  and  tables,  in  many  respects, 
excelled  all  that  had  preceded  them.  Besides 
these,  the  public  has  been  favoured  with  interesting; 
accounts  of  new  stars,  by  Hersci-iel,  Maskelyne,. 
the  elder  Lalande,  and  many  others.  The  num- 
ber discovered  by  the  powerful  instruments  of 
Herschel,  in  particular,  is  ahPxOst  incredibly  great. 
But  the  last,  and  the  most  complete  series  of  ob- 
servations ever  made  in  this  department  af  astro- 
nomy, is  that  lately  announced  by  Le  Francais 
Lalande,  the  nephew  of  the  veteran  in  science^- 
of  the  same  name  before  mentioned,  who,  with 
the  assistance  of  his  ingenious  and  enterprizing 
wife,  has  determined  the  places  of  fifty  thousand 
stars,  from  the  Pole  to  two  or  three  degrees  below 
the  Tropic  of  Capricorn/ 

We  may  also  reckon  among  the  great  astrono- 
mical improvements  of  the  last  age,  the  formation^ 
of  many  Tables,  exhibiting  the  places  and  motions- 
of  the  heavenly  bodies.  Among  these  are  the 
Cometarial  Tables  o^Th.  Halley,  since  enlarged 
and  corrected  by  many  hands,  and  particularly  by 
a  number  of  eminent  French  astronomers.  To  the 
same  list  also  belong  Tables  of  the  Siai  and  Mooiiy 
bv  Le  Monier,  and  De  la  Hire;  the  Solar  Tables 
^f  De  LA  Caille,  Dawes,  DeLambre,  and  De 

s  Sec  Lalande'8  History  of  Astronomy  for  l8oo« 
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IZack;  and  the  successively  improved  lAiimr  Tables 
of  Clair  AULT,  Euler,  Mayef,  Mason,  and  final- 
ly, of  BuRCKHARDT,  foundcd  on  the  observations  of 
Burg  and  Bouvard.  Tables  of  all  the  primary 
Planets,  and  their  Secondaries,  have  been  com- 
pleted during  the  period  in  question;  among  the 
■most  valuable  of  which  are  those  of  Bradley, 
Cassini,  De  Lambre,  WargentiNj  Vidal, 
Oriani,  Schubert,  Burckhardt,  and  De  La- 
lande.  Tables  of  Parallax  and  Refraction  have 
been  formed  by  Bradley,  Dunthorne,  and  Shep- 
herd, particularly  the  last,  whose  woTk  is  a  won- 
derful monument  of  industry  and  perseveranc€. 
To  these  might  be  added  a  multitude  of  others, 
published  by  individuals,  and  learned  societies,  va- 
rious sets  of  which  may  be  found  in  modern  books 
of  astronomy.  Those  printed  in  De  Lalande's 
great  systematic  work,  are  probably  exceeded  by 
none  extant  in  fulness  and  accuracy.  By  means 
of  these  Tables,  many  complex  calculations,  which, 
without  their  aid,  would  cost  the  labour  of  several 
hours,  or  even  days,  may  now  be  performed  in  an 
eighth  or  tenth  part  of  the  time  which  they  for- 
merly employed,  and  with  much  greater  assurance 
of  a  true  result. 

Previous  to  the  eio^hteenth  centurv,  thouofh 
Eclipses,  of  various  kmds,  had  been  observed  and 
calculated,  yet  these  operations  had  rarely  been 
made  subservient  to  any  important  practical  pur- 
pose. Within  a  few  years  past,  philosophers  have 
paid  more  attention  to  this  part  of  astronomy. 
Methods  have  been  devised  of  calculating  eclipses 
wuth  more  ease  and  expedition  than  before.  Large 
collections  of  these  calculations  have  been  made, 
for  a  long  series  of  years,  with  the  view  of  de- 
ducing from  thence  the  longitude  of  cities,  and 
determining  other  astronomical  and  geographical 
questions.     Among  those  who  have  distinguished 
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themselves  in  this  branch  of  astronomy,  M.  Tries* 
3^ECKER,  of  Germany,  and  M.  Goudin,  of  France, 
are  entitled  to  peculiar  honour/ 

To  discover  an  easy  and  certain  method  of  find- 
ing the  Longitude,  has  long  been  a  grand  deside-r 
7'atum  among  astronomers  and  navigators.  In 
1714,  an  association  was  formed  in  Great-Britain, 
under  the  denomination  of  the  Board  of  Longitude, 
aided  by  the  authority  and  patronage  of  the  go- 
vernment. The  exertions  and  the  liberality  of  this 
body  have  done  honour  to  their  age  and  country, 
and  in  a  very  pleasing  degree,  attained  their  im- 
portant object.  The  most  approved  mode  of  asr 
certaining  the  Longitude  now  in  use,  viz.  by  ob- 
serving the  distance  of  the  moon  from  the  sun,  or 
from  certain  stars,  though  repeatedly  suggested, 
was  never  reduced  to  practice  till  the  eighteenth 
century.  In  promoting  this  object  Dr.  H  ^lley 
early  distinguished  himself.  To  him  succeeded 
several  others,  who  formed  Lunar  Tables^  with  a 
view  to  facilitate  the  necessary  calculations;  but 
among  these,  none  laboured  with  so  much  success 
as  Professor  Mayer,  of  Gottingen,  whose  tables 


d  The  attempts  made  by  certain  infidels,  during  the  eighteenth  century, 
to  derive  an  argument  against  th-e  chronology  of  the  sacred  "writings,  from 
some  astronomical  records,  said  to  be  found  in  Asia,  is  well  known ;  as  are 
also  the  ample  refutation  of  their  reasoning,  and  the  total  disappointment 
of  their  hopes,  from  this  quarter.  We  have  been  recently  informed,  that 
some  of  the  learned  men  of  France,  connected  with  the  late  military  expe- 
dition to  Egypt,  assert,  that  in  the  course  of  their  inquiries  in  that  country, 
they  discovered  astronomical  records,  which  prove  the  age  of  the  world  to 
be  many  thousands  of  years  greater  than  the  sacred  history  represents  it.  It  is 
not  the  part  of  a  wise  man  to  ansiver  a  matter  before  he  heareth  it,  and  therefore 
until  more  shall  be  known  concerning  the  facts  stated,  and  the  reasonings 
employed  by  these  men,  it  would  be  improper  to  attempt  a  discussion  of  the 
subject.  But  the  extreme  fallacy  to  which  arguments  derived  from  sources 
of  this  kind  are  liable,  mu5t  be  obvious  to  every  astronomer ;  and  he  must 
have  little  acquaintance  with  the  history  of  human  knowledge  who  does  not 
know,  that  assertions  as  bold  as  those  in  question  have  more  than  once  been 
demonstrated  to  be  false ;  that  expectations  as  sanguine  have  been  often 
blasted;  and  that  modern  discoveries  in  science,  and  the  observations  of 
travellers,  instead  of  discrediting  the  sacred  history,  have  uniformly  tende<| 
tp  illustrate  and  confirm  it. 
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were  brought  to  such  a  degree  of  accuracy  as  to 
be  thought  worthy  of  a  large  premium  from  the 
Board  of  Longitude,  before  mentioned.  Mayer*s 
tables  were  afterwards  improved  by  Mr.  Charles 
Mason,  of  England,  who  reached  a  still  greater 
degree  of  precision  in  his  calculations.  And  finally, 
to  the  Rev.  Dr.  Maskelyne,  the  present  Astro- 
nomer Royal  of  Britain,  is  due  the  honour  of 
contributing  much  toward  the  perfection  of  the 
plan,  and  of  introducing  it  into  general  practice. 

Another  method  of  finding  the  Longitude,  by 
observations  on  the  Eclipses  of  Jupiter  s  moons ^ 
though  practised  as  early  as   1688,  has  yet  been 
much  improved  during  the  period  under  discussion. 
For  these  improvements,  which  are  chiefly  founded 
on  the  superior  extent  and  accuracy  of  modern  ta- 
bles, we  are  indebted  principally  to  Drs.  Bradley 
and  Pound,  M.  Cassini,  the  younger,  Mr.  War- 
GENTiN,    and  M.   Delambre,    of  whom  the  ta- 
bles of  the  last  have  been  generally  adopted  in 
many  of  the  late  nautical  almanacks.     A   third 
mode  of  determining  the  Longitude,  by  well  regu- 
lated Time-keepers,  is  almost  wholly  a  production 
of  the  last  age.     For  although  some  attempts  of 
the   kind  were   made  in  the  preceding   century, 
nothing   effectual    was    done    until    1714,   when 
Henry  Sully,  an  Englishman,  pubhshed  a  small 
tract  at  Vienna,  on  the  subject  of  watch-making, 
and   announced  some  improvements  in    the    art, 
with  a  view  to  the  Longitude,  which  were  said  to 
be   valuable,    and  attended    with  success.     This 
plan,    however,    was    afterv/ards    brought    much 
nearer  to  perfection,  by  the  ingenious  and  perse- 
vering labours  of  John  Harrison,  also  of  England, 
who,  in  1726,  produced  a  time-keeper  of  such  un- 
common accuracy  as  not  to  err  above  one  second 
in  a  month,  for  ten  years  together.     Watches  of  a 
similar  kind,  and  which  have  proved  of  great  uti- 
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lity  to  navigators,  were  also  formed  soon  after 
Harrison's,  by  Kendal,  Arnold,  and  others  of 
Great-Britain,  and  by  several  distinguished  French 
artists.  The  happy  effects  of  these  discoveries  and 
improvements  in  aiding  navigation,  and,  of  course, 
their  favourable  influence  on  commerce  and  the 
interests  of  humanity,  are  so  obvious  as  not  to  re- 
quire formal  explanation. 

But  no  age,  assuredly,  can  vie  with  the  last,  in 
the  accuracy  and  astonishing  powers  of  the  astj^o- 
noviical  Instruments  which  it  produced.  The  prin- 
cipal ones,  among  those  of  an  optical  kind,  were 
mentioned  in  a  former  part  of  this  chapter,  and 
need  not  be  again  recounted.  In  addition  to  these, 
many  curious  instruments  and  machines,  serving  to 
illustrate  and  exemplify  the  principles  of  astro- 
nomy, have  been  devised  by  ingenious  men.  The 
first  deserving  of  notice  is  the  Orrery,  invented 
by  Mr.  George  Graham,  an  English  mathema- 
tical-instrument-maker, and  presented  to  George 
I.''  The  next  is  a  machine,  under  the  same 
name,  contrived  by  Mr,  James  Ferguson,  also 
of  England,  and  including  some  improvements 
on  the  former.  To  these  succeeded  a  Planeta- 
rium, of  very  curious  structure,  by  Mr.  William 
Jones,  of  London,  and  the  celebrated  astro- 
nomical Sphere,  by  Dr.  Long,  Professor  in  the 
University  of  Cambridge;  to  say  nothing  of  a 
multitude  of  other  inventions  of  a  similar  kind,  by 
different  artists  and  astronomers.  But  among  all 
the  contrivances  of  this  nature  which  have  been 
executed  by  modern  talents,  the  machine  invented 

e  The  origin  of  the  name  given  to  this  machine  is  as  follows.  Mr. 
Rowley,  a  mathcmatical-instrument-maker,  having  obtained  one  from 
Graham,  the  inventor,  to  be  sent  abroad,  with  some  of  his  own  instru- 
ments, he  copied  it,  and  made  onefor  the -£^r/ o/Orrer  v.  Sir  Richard 
Steele,  who  knew  nothing  of  Mr.  Graham's  right  to  the  invention,  think- 
ing to  compliment  the  noble  encourager,  called  it  an  Orrery y  and  gave 
Rowley  the  praise  due  to  Graham. 
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by  our  illustrious  countryman.  Dr.  David  Rit- 
TENHOusE,  and  modestly  called  by  him  an  Orrery, 
after  the  production  of  Graham,  is  by  far  the  most 
curious  and  valuable,  whether  we  consider  its 
beautiful  and  ingenious  structure,  or  the  extent  and 
accuracy  with  which  it  displays  the  celestial  phe- 
nomena/ 

Among  the  instruments  for  making  astronomical 
observations,  invented  during  the  last  century, 
there  is  none  more  important  than  the  celebrated 
Quadrant,  invented  by  Mr.  Godfrey,  of  Phila- 
delphia, though  afterv/ards  claimed  as  a  production 
of  Mr.  Hadley,  whose  name  it  still  bears.  The 
inestimable  value  of  this  instrument,  for  various 
purposes,  and  especially  for  the  direction  of  the 
manner,  is  well  known.  Since  the  original  plan 
of  constructing  it  was  announced,  improvements 
ot  much  value  have  been  suggested  by  the  Rev. 
Dr.  EwiNG,^  Provost  of  the  University  of  Pennsyl- 
vania, by  Professor  Patterson,'^  of  the  same  in- 
stiUition,  and  by  Mr.  Magellan,  of  London. 
We  may  next  mention  the  Astronomical  or  Equa- 
torial Sector,  an  instrument  of  great  utility,  in- 
vented  by  the  ingenious  Mr.  Graham,  before 
mentioned;  the  Transit  and  Equal  Alt  itmle  Instru- 
ment, first  made  for  Le  Monnier,  the  French  as- 
tronomer, by  Mr.  Sisson,  of  London;  and  the 
Grand  Astronomical  Circle,  by  Borda  and  others, 
the  most  complete  and  comprehensive  instrument 
in  use  among  astronomers,  being  in  fact  a  kind 
of  portable  observatory,  and  probably  carrying  the 

/For  a  further  account  of  this  celebrated  Orrery,  see  the  Transacthns  of 
the  American  Philosophical  Society,  vol.  i.  Those  who  wish  to  see  a  brief  and 
comprehensive  view  of  the  genius,  character  and  works  of  Dr.  Ritten- 
HousE,  will  find  a  good  sketch  of  them  in  an  Eulogium,  pronounced  ia 
ftojiour  ot  his  memory,  before  the  American  Philosophical  Society,  by  Df, 

f  Transactions  of  the  American  PhUosophical  Society,  voL  k 
ti  UiJ.  vol.  IV,  * 
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delicate  accuracy  of  its  indications  to  nearly  ais 
great  a  length  as  human  art  will  admit.  Nor 
ought  it  to  be  omitted  here,  that  the  method  of 
graduating  astronomical  instruments  has,  within 
the  last  age,  receiv^ed  the  most  astonishing  im- 
provenients.  Mr.  Bird,  of  Great-Britain,  was 
long  distinguished  in  this  line;  but  more  recently 
his  countryman,  Mr.  RamsDen,  has  invented  a 
method  incomparably  more  easy,  expeditious,  and 
accurate  than  any  before  known.  TJie  abridge- 
ment of  labour  by  this  neW  method  is  scarcely 
credible.  An  operation  which  cost  Mr.  Bird 
several  days,  we  are  toldj  can  now  be  performed 
much  better  upon  Mr.  Ramsden's  plan,  and 
nearly  in  as  many  minutes. 

Besides  the  invention  of  new  astronomical  in-^ 
struments,  the  last  age  is  also  remarkable  for  the 
great  improvement  of  almost  all  which  were  before 
known  and  in  use.  The  services,  by  these  meansy 
rendered  to  astronomy  by  the  artists  mentioned  in 
the  last  paragraph,  and  also,  by  Short^^  Gra-^ 
HAM,  Herschel,  Troughton,  and  others,  among 
whom  might  be  mentioned  several  French  artists 
of  eminence,  are  too  numerous  and  important  to 
be  adequately  acknowledged  in  this  place.  These 
improvements  have,  no  doubt,  served  greatly  to 
abridge  the  labour  of  astronomical  caleTulations, 
and  to  confer  new  accuracy  upon  every  part  of 
the  science. 

At  the  conclusion  of  the  seventeenth  century,- 
the  number  of  regularly  established  and  endowed 
public  Observatories  was  small.  It  is  believed 
that  only  tzvo,  or  at  most  th?^ee,  of  any  distinction 
existed  on  earth.  Within  the  last  century,  the 
number  of  these  institutions  has  greatly  increased^ 
They  are  now  established  in  almost  every  part  of 
Europe;  richly  furnished  with  the  best  apparatus 
for  making  observations;  and  continually  sending 
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forth  discoveries  and  improvements,  as  the  best 
evidence  of  their  utility. 

But  astronomy  has  not  only  been  enriched  by 
the  augmentation  of  its  own  immediate  revenues; 
it  has  been  also  improved,  during  the  period  in 
question,  by  the  collateral  aid  of  other  sciences 
and  arts.  The  improvements  in  the  mechanic  artSy 
by  furnishing  the  astronomer  with  more  perfect 
instruments,  have  materially  furthered  him  in  his 
course.  The  discoveries  in  dynamics  and  optics ^ 
and  the  refinements  which  have  taken  place  in  ma- 
thematical science,  though  apparently  of  small  mo- 
ment when  considered  in  themselves,  yet,  when 
applied  to  astronomical  investigations,  have  proved 
highly  important  and  useful.  Formerly  astro- 
nomy could  only  be  improved  through  the  medium 
of  actual  observation;  but  when  the  great  New- 
tonian theory  of  the  solar  system  was  once  estab- 
lished, a  new  path  of  inquiry,  and  new  grounds 
of  calculation,  were  laid  down.  Data,  from  that 
period,  were  afforded  for  ascertaining,  with  great 
precision,  the  orbits,  the  revolutions,  and  the  in- 
equalities of  the  several  planetary  bodies;  and  new 
light  and  aid  poured  in  on  every  side,  from  the 
geometrician  and  the  artist,  as  well  as  from  the 
immediate  inquirer  in  this  sublime  science. 

Under  this  head  it  is  proper  to  mention  the  in- 
troduction of  the  New  or  Gregorian  Style  of  chro- 
nology into  Great-Britain  in  1752.  In  1582 
Pope  Gregory  XIII.  finding  perplexity  to  arise 
in  the  computation  of  time,  from  some  errors  in 
the  Julian  Kaleiidar,  which,  antecedently  to  that 
period,  had  been  used  throughout  Christendom, 
thought  proper  to  order  the  formation  and  adop- 
tion of  a  new  style  of  reckoning.  The  astronomers 
and  mathematicians  whom  he  summoned  to  Rome 
for  that  purpose,  after  spending  several  years  in 
investigating  the  subject,  and  adjusting  the  prin- 
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ciples  of  another  system,  produced  what  has  beerr 
since  called  the  Gregorian  Kalendar.  In  forming 
this  method  of  computation  eleven  days  were  an-- 
ticipated  or  lopped  off  from  the  old  Kalendar, 
and  a  plan  attempted  for  maintaining  more  chro- 
nological accuracy,  by  a  proper  distribution  of 
Epacts  through  the  year.  The  Gregorian  Style, 
thus  formed,  was  soon  adopted  by  all  the  Catholic 
states,  and  in  most  of  the  Protestant  countries,  be- 
fore the  commencement  of  the  eighteenth  century. 
In  Britain,  however,  and  her  dependencies,  and 
m  a  few  other  Protestant  states,  the  Julian  or  Old 
Style  was  not  given  up  for  a  number  of  years  af- 
terwards. In  1752,  by  an  act  of  the  British  Par- 
liament, the  Gregorian  Kalendar  was  adopted,  and, 
at  the  same  time,  the  Ecclesiastical  Year,  which 
had  before  commenced  on  the  25th  of  March^ 
was  made  to  coincide  with  the  Civil  Year,  and 
ordered,  like  that,  to  be  computed  from  the  first 
of  January. 

Besides  the  great  names,  and  the  important 
discoveries  and  improvements  above  detailed,  it 
could  be  easy  to  add  to  the  list  many  more  abun- 
dantly worthy  of  notice.  The  numerous  observa- 
tions and  writings  of  Ferguson,  Lax,  Vince,. 
and  others  of  Great-Britain;  of  Bailly,  De  Par- 
CEVAL,  Bernier,  Sejour,  and  Duvaucel,  of 
France;  of  Lambert,  Grischow,  Olbers,  De 
Wahl,  Wurm,  and  Klugel,  of  Germany;  of 
Bianchini,  Frisi,  Manfredi,  Zanotti,  Oddi,. 
Cagnoli,  and  Oriani,  in  Italy;  of  Klingensti- 
ERNA,  Mallet,  Prosperin,  and  Melander- 
HiELM,  in  Sweden;  of  Rcemer,  Loowenoern, 
Bugge,  and  Wurbierg,  in  Denmark;  and  of  many 
others,  in  almost  every  part  of  Europe,  have  all 
contributed  something  to  the  astronomical  im- 
provements of  the  age,  and  facilitated  the  acquis!- 
tion  of  astronomical  knowledge. 
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Nor  has  America  been  destitute  of  zealous  stu- 
dents, and  successful  observers  in  astronomy.  Be- 
sides the  illustrious  Rittenhouse,  before  men- 
tioned, whose  name  alone  would  rescue  his  coun- 
try from  the  charge  of  deficiency  in  astronomical 
genius,  we  can  boast  of  Golden,'  WinthroPj 
EwiNG,  BowDoiN,  Madison,  Page,  Patterson, 
Ellicott,  Willard,  and  several  others,-'  who, 
if  they  have  not  made  splendid  discoveries,  nor 
great  additions  to  astronomical  science,  have  yet 
published  useful  observations,  and  contributed  to 
promote  that  degree  of  taste  for  this  branch  of  phi- 
losophy which  exists  in  our  country. 


From  the  foregoing  review,  it  will  appear,  that 
almost  every  part  of  mechanical  philosophy,  dur- 
ing the  eighteenth  century,  has  undergone  great 
and  radical  improvements;  and  that  the  path  is 
evidently  marked  out  to  still  greater  and  more  in- 
teresting attainments.  For  much  of  this  progress 
we  are  indebted  to  accident;  but  our  obligations 
are  also  great  to  the  genius  and  industry  of  indivi- 
duals, and  the  labours  and  publications  of  many 
learned  societies,  who  have  with  honourable  zeal 
and  perseverance  encouraged  experiments  and  en- 
terprizes  of  discovery;    and   collected  and  made 


t  See  Principles  of  Action  in  Matter^  and  the  motion  of  the  Planets  eX" 
plained  from  those  Principles,  &c.  by  Cadwallader  Colden,  Esq.  4to. 
JLondon,  Dodsley,  1753.  -^"^  ^^so  a  subsequent  publication  by  the  same 
author,  in  the  form  of  a  Letter  to  the  Earl  of  Macclesfield,  explaining 
the  doctrines  contained  in  the  former  work.  Mr.  Golden  was  for  some 
years  prior  to  the  American  Revolution  Lieutenant-Governor  of  the  pro- 
vince of  New-York.  Whatever  may  be  thought  of  some  of  the  opinions 
exhibited  in  these  publications,  they  display  genius,  learning,  and  an  un- 
usual taste  for  mathematical  and  astronomical  inquiries. 

j  The  specimens  which  have  been  given  to  the  public  of  the  astronomi- 
cal learning  and  skill  of  most  of  the  gentlemen  mentioned  above,  and 
of  some  other  Americans,  may  be  found  in  the  volumes  of  Transactions 
which  have  been  published  by  the  Ainerican  Philosophical  Society^  and  in 
the  Memoin  of  the  American  Acade??iy  of  Arts  and  Sciences, 


76  MechaJikal  Philosophy. 

known  a  multitude  of  important  facts.  It  is  also 
a  remarkable  characteristic  of  the  age,  that  every 
branch  of  natural  philosophy  has  been  invest!-^ 
gated  in  modern  times,  in  a  more  pracfical  man- 
ner than  ever  before,  and  more  extensively  and 
generally  applied  to  purposes  of  economy  and  the 
ai^ts.  While  the  explorers  of  science  have  gratified 
liberal  curiosity,  and  gained  reputation  for  them- 
selves, their  inquiries  have  been  rendered  subser- 
vient to  the  abridgment  of  labour ;  the  increase 
"both  of  expedition  and  elegance  of  workmanship, 
in  manufactures ;  and  the  promotion  of  human  com- 
fort, to  a  degree  beyond  all  former  precedent.  In 
short,  the  number  of  heads  and  of  hands  at  work, 
in  the  various  departments  of  mechanical  philoso- 
phy, at  the  close  of  the  century  under  considera- 
tion, was  unquestionably  much  greater  than  ever 
before  since  science  was  an  object  of  human  study. 
That  much  further,  and  more  satisfactory  light, 
therefore,  may  be  expected  to  break  in  upon  us,  at 
no  great  distance  of  time,  on  many  points  at  pre- 
sent involved  in  darkness,  can  hardly  be  doubted. 
*'  But  the  subject,"  says  an  eloquent  writer,  "  is 
*^  still  greater  than  our  exertions,  and  must  for  ever 
^'  mock  the  efforts  of  the  human  race  to  exhaust 
*'  it.  Well  did  Lord  Bacon  compare  natural  phi- 
*'  losophy  to  a  pyramid;  its  basis  is  indeed  the  his- 
^'  tory  of  nature,  of  which  we  know  a  little,  and 
^^  conjecture  much;  but  its  top  is,  without  doubt, 
"  hid  high  among  the  clouds.  It  is  the  work  which 
*^  God  zvorketh  from  the  beginning  to  the  endy  in- 
^^  finite  and  inscrutable!"^ 

I  Bishop  Watson's  Chemical  Essays,  vol.  i.  p.  15. 


(     77      ) 
CHAPTER  It. 

CHEMICAL    PHILOSOPHY. 


As  Mechanical  Philosophy  has  a  respect  to  those 
motions  of  the  larger  bodies  of  the  universe  which 
fall  under  the  inspection  of  our  senses,  so  Chemi- 
cal Philosophy  is  the  science  which  explains  those 
motions  which  take  place  among  the  minute  com- 
ponent parts  of  bodies,  and  which  are  known 
chiefly  by  the  eflfects  which  they  produce ;  in  other 
w^ords,  its  object  is,  "  to  ascertain  the  ingredients 
*'  that  enter  into  the  composition  of  bodies — -to  ex- 
"  amine  the  nature  of  these  ingredients,  the  manner 
"  in  which,  and  the  laws  by  which,  they  combine, 
*^  and  the  properties  resulting  from  their  combina- 
*^  tion."  It  may  safely  be  asserted,  that  there  is 
no  branch  of  science  in  which  the  discoveries  and 
improvements,  during  the  last  century,  have  been 
more  numerous,  or  more  important,  than  in  this. 
Indeed,  such  has  been  their  number,  and  their  in- 
teresting nature,  that  to  exhibit  them  in  detail 
would  be  to  fill  many  volumes. 

Though  some  of  the  facts  and  principles  which 
enter  into  all  the  systems  of  modern  chemistry  have 
been  known  for  many  centuries,  and  indeed  as  far 
back  as  history  reaches ;  yet,  as  a  regular  science,  it 
could  scarcely  be  said  to  have  had  an  existence 
prior  to  the  middle  of  the  seventeenth  century.  It 
was  about  that  time  that  the  learned  societies  in 
Europe  began  to  be  formed,  and  the  reign  ot  Al- 
chemy to  decline.  In  the  inquiries  then  institute4 
in  chemical  philosophy,  the  celebrated  Mr.  Boyle 
led  the  way.     His  speculations  and  experiments 
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on  light,  heat,  air,  water,  and  other  subjects  al- 
lied to  those,  were  in  several  respects  useful,  and 
prepared  the  way  for  subsequent  improvements. 
To  his  learned  labours  succeeded  those  of  Dr. 
Mayow,  who  not  only  prosecuted  the  inquiries 
commenced  by  Boyle,  but  had  also  the  honour  of 
devising  others,  equally  new  and  important.  He 
went  far  in  discovering  some  of  the  properties  of 
that  portion  of  the  atmosphere  which  has  been  since 
called  vital  air  and  oxygen,  and  ascertained  the 
necessity  of  its  presence  for  the  purposes  of  com- 
bustion and  respiration.'  The  discoveries  and  the 
works  of  this  experimental  philosopher,  however, 
notwithstanding  their  curious  and  valuable  nature, 
strangely  fell  into  forgetfulness,  and  a  century  after 
their  publication  were  scarcely  at  all  known  among 
the  learned  of  Europe.  In  the  list  of  luminaries  in 
chemical  science,  the  immortal  Newton  next  ap- 
pears. Though  his  mind  was  chiefly  occupied  in 
exploring  other  regions  of  philosophy,  he  w^as  by 
no  means  regardless  of  this;  and  about  the  be- 
ginning of  the  eighteenth  century  he  first  sug- 
gested the  idea  of  arranging  the  phenomena  of  che- 
mistry under  the  head  of  a  peculiar  species  of  at- 
traction. The  chemists  who  lived  before  this  great 
philosopher  supposed  that  all  solvents,  or  sub- 
stances capable  of  dissolving  others,  were  com- 
posed of  particles  which  had  the  form  of  w^edges 
or  hooks;  that  solution  consisted  in  the  insinuation 
of  these  wedges  or  hooks,  between  the  particles 
of  the  bodies  to  be  dissolved;  and  that  chemical 
combination  was  merely  the  linking  of  the  diifFer- 
ent  particles  together,  by  means  of  holes  in  one 
set  of  them,  into  which  the  hooks  or  the  wedges  of 
the  other  set  were  thrust.  Such  explanations,  ab- 
surd as  they  may  appear,  were  generally  fashiona- 

l  ^ractatus  ^ulnqui  Medic o-Physlclj  p.  I  a  and  I06. 
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ble,  until  Newton  first  ascribed  the  chemical 
union  of  bodies  to  an  attraction  between  the  par- 
ticles themselves — a  doctrine  which  was  soon  una- 
nimously received,  and  has  continued  ever  since  to 
prevail.  The  nature  and  laws  of  this  attraction 
were  afterwards  better  explained  and  systematized 
by  Air.  Geoffroy,  a  philosopher  of  France,  who 
invented  a  method  of  representing  the  different  che- 
mical affinities  by  figures  and  diagrams,  and  arrang- 
ing them  in  tables;  a  method  which  has  been  since 
generally  received  into  practice,  and  which  has 
greatly  contributed  to  the  facility  and  advancement 
of  this  science.  Contemporary  with  Geoffroy 
was  BoERHAAVE,  who,  among  the  various  objects 
to  which  he  directed  his  great  and  excellent  mind, 
made  himself  conspicuous  by  his  attention  to  che- 
mistry. He  made  many  new  experiments,  and 
improved  almost  every  part  of  chemical  philosophy 
which  was  then  known.  He  was  particularly 
distinguished  by  maintaining,  in  opposition  to 
Boyle  and  Newton,  that  heat  was  a  real  specific 
substance,  a  fluid  universally  diffused,  and  one  of 
the  most  important  agents  in  nature.  In  support- 
ing this  doctrine  he  triumphed  over  his  illustrious 
opponents,  and  established  a  principle  which  has 
been  in  substance  generally  adopted  by  the  philo- 
sophical world  since  that  time. 

At  an  early  period  of  the  eighteenth  century 
Stahl,  an  eminent  German  chemist,  published 
his  theory  of  Phlogiston,  which  produced  one  of 
the  most  remarkable  revolutions  in  chemical  phi- 
losophy that  ever  occurred.  This  theory  had 
been  invented  and  published,  in  the  preceding 
century,  by  Becher,  a  philosopher  of  Germany; 
but  he  died  before  it  obtained  that  character  and 
currency  which  it  afterwards  acquired.  It  was 
reserved  for  Stahl  to  adopt  and  systematize  bis 
doctrines  in  a  manner  so  plausible  and  consistent 


^0  themical  Fhilosophy. 

^s  to  secure  for  them  a  general  reception.  Ac- 
cording to  this  celebrated  theorist  there  is  only- 
one  substance  in  nature  capable  of  combustion,^ 
which,  therefore,  he  cdWed phlogiston ;  and  all  those 
bodies  which  can  be  made  to  burn  contain  more 
or  less  of  it.  Combustion  is  merely  the  separation 
of  this  substance,  which,  during  the  process,  flies 
off,  leaving  the  incombustible  body  with  which 
it  was  connected  behind.  He  supposed  the  con- 
version of  sulphur  into  an  acid,  by  the  action  of 
heat,  most  completely  to  illustrate  and  confirm 
his  doctrine;  and,  indeed,  so  ingeniously  devised, 
and  so  extremely  plausible  were  his  experiments 
on  this  subject,  that  he  was  considered  as  having 
satisfactorily  established,  both  in  the  analytic  and 
synthetic  methods,  the  principle  for  which  he  con- 
tended.  Objections,  it  is  true,  were  made  to  this 
theory,  for  it  was  soon  found  that  sulphur  would 
not  burn,  if  air  were  completely  excluded,  and 
that  the  sulphuric  acid  was  heavier  than  the  sup-^ 
posed  compound  from  which  it  was  produced, 
But  still  the  phlogistic  doctrine  prevailed.  The 
sim.ple,  luminous,  and  satisfactory  manner  in  which 
it  appeared  to  account  for  various  phenomena,  and 
the  numerous  facts  which  seemed  to  give  it  sup- 
port, aided  by  the  ingenious  refinements  of  its 
partizans,  for  a  considerable  time,  bore  down  all 
opposition. 

The  theory  of  Stahl  maintained  its  ground  for 
tnore  than  half  a  century.  It  commanded  the 
general  assent  of  chemical  philosophers,  and  was 
especially  adopted  and  defended  by  some  of  the 
most  eminent  men  which  the  age  produced.  And 
although  it  is  now  rejected  by  a  great  majority  of 
those  who  cultivate  the  science  of  chemistry;  yet 
neither  the  ingenuity  of  the  system,  nor  the  talents 
of  its  author,  can,  for  a  moment,  be  questioned. 
Indeed,  the  doctrine  of  this  great  man,  though  at 
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present  generally  considered  as  erroneous,  was  by 
no  means  an  useless  effort  of  mind.  Before  the 
publication  of  his  theory,  the  different  branches  of 
this  science  had  been  studied  in  a  manner  too  de- 
tached and  unsystematic;  experiments  had  been 
made  with  too  little  accuracy ;  and  scarcely  any  lu- 
minous and  generalizing  views  had  yet  been  given 
of  the  subject.  In  the  fair  and  ingenious  fabric  of 
Stahl,  the  scattered  fragments  produced  by  pre- 
ceding inquirers  v^ere  arranged  and  combined  5 
experiments  began  to  be  conducted  with  a  spirit 
of  more  acute  and  precise  observation;  and  the 
whole  aspect  of  this  department  of  philosophy  be- 
came more  regular  and  scientific. 

Assuming  his  theory,  as  in  general  the  only  true 
one,  and  proceeding  on  its  fundamental  principles, 
the  philosophers  who  followed  him  devised  consi- 
derable improvements,  and  made  many  important 
discoveries.  The  Rev.  Dr.  Hales  revived  the  pur- 
suit oi pneumatic  chemistry,  which  had  been  gene- 
rally neglected  since  the  time  of  Mayow;  and,  in- 
deed, the  honour  of  being  the  father  of  this  branch 
of  the  science  belongs  more  eminently  to  him  than, 
to  any  other  individual.  He  found  that  m^any  sub- 
stances were  readily  convertible  from  the  fixed  ta 
the  gaseous  state,  and  vice  versa ;  he  carried  his  in- 
quiries into  the  effects  of  fermentation^  dissolution, 
combination,  combustion  and  respiration,  further 
than  any  who  had  gone  before  him;  he  made 
great  improvements  in  the  necessary  machinery 
and  apparatus  for  pneumatic  experiments;  and,  on 
the  whole,  was  the  author  of  many  valuable  addi- 
tions to  the  science.  Soon  aftervrards  Dr.  Black 
published  the  celebrated  doctrine  of  latent  heat — 
a  doctrine  of  fundamental  importance,  and  of 
great  extent  in  its  relations.  He  also  ascertained 
the  existence  and  some  of  the  properties  of  ^fixed 
air,  since  called  carbonic  acid  §as — -a  substance 
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which  holds  a  high  place  in  modern  systems  of 
chifinistry.  Some  other  distinguishing  properties 
of  this  air,  and  the  relations  which  it  sustains  tcv 
various  bodies,  were  further  investigated  by  Dr. 
Rutherford,  Professor  Macbride,  Mr.  Lane^. 
and  others. 

Im-mediately  succeeding  to  these  brilliant  disco- 
veries, were  those  of  Mr.  Henry  Cavendish,  who^ 
in  1766,  with  more  success  than  any  preceding  in- 
quirer, exantined  the  nature,  and  ascertained  the 
properties  of  iv flammable  (or  hydrogen)  air;  and  a- 
few  years  afterwards  made  the  grand  discovery  of 
the  composition  of  water ^  which  was  destined  soor^- 
to  become  the  corner-stone  of  a  new  theory.     In 
the  mean  time,  Sir  Torbern  Bergman^,  an  illus- 
trious Swede,  was  busily  engaged  in  exploring  the- 
same  department  of  philosophy.     In  the  course  of 
his  inquiries,  he  threw  great  light  on  the  subject 
of  elective    attra-ctions ;   enlarged   and    explained 
more  satisfactorily   the   tables  of  affinities;  gave 
much  new  and  valuable  information,  relating  tO' 
the  constitution  of  ^'(^/a'Z/z/c  and  other  mineral  sub- 
stances; made  a  considerable  reform  in   the  no- 
menclature   of   the    science,    and    accomplished 
so    large    an    amount   of  improvement,    that   he 
may  be  justly  styled   one  of  the  great  fathers  of 
chemistry.    Contemporary  with  Bergman  was  his 
celebrated  countryman  Scheele,  one  of  the  most 
extraordinary  men  and  distinguished  philosaphers 
©f  the  age  in  which  he  lived.     He  has  been  justly 
called  the  Newton  of  chemistry.     Without  the  aid 
of  education  or  of  wealth,  his  genius  burst  forth, 
and  shone  with  astonishing  lustre;  insomuch  that 
at  the  age  of  forty-four,  when  he  died — an  age  at 
which  most  other  great  men  have  but  begun  to  at- 
tract public  attention — he  had  finished  a  career  of 
discoveries  which  have  no  equal  in  the  annals  of 
themistrv,  Ik  made  new  and  ingenious  anatyses  of 
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lYiany  bodies,  the  composition  of  which  had  never 
before  been  accurately  investigated.  He  disco- 
vered vital  or  oxijgenous  air,  about  the  same  lime 
with  Dr.  Priestley,  and  without  any  knowledge 
•of  what  had  been  done  by  that  celebrated  philoso- 
pher. He  discovered  a  number  of  new  aaV/.9,  and 
exceedingly  enlarged  the  lists  of  chemical  sub- 
stances. He  made  known  a  number  of  new 
[paints  and  d}^cs,  and  in  various  ways  contributed 
to  the  progress  of  arts  and  manufactures.  In  short, 
he  instituted  such  a  variety  of  original  and  inter- 
■esting  experiments,  and  threw  so  much  light  on 
■almost  every  branch  of  chemical  science,  that  a 
volume  might  be  filled  with  their  history,  and  with 
ihe  praises  of  his  ingenuity,  diligence,  enterprize 
and  success. 

Next,  in  this  honourable  catalogue,  stands  Dr. 
Priestley,  whose  fame  as  the  author  of  number- 
•iess  valuable  experiments,  and  many  important 
discoveries,  is  known  in  every  part  of  the  world 
where  philosophy  iscuUivated.  His  labours,  par- 
ticularly in  pneumatic  chemistry,  have  been  exten- 
sive, various  and  persevering  to  a  wonderful  degree. 
Among  many  other  services  rendered  to  this  branch 
of  science,  he  discovered  the  nitrous  and  oxygenous 
airs;  he  first  exhibited  acids  and  alkalies  in  the  ga- 
seous form;  he  discovered  the  power  of  vegeta- 
tion to  restore  vitiated  air;  he  ascertained  the 
influence  of  light  in  enabling  vegetables  to  yield 
pure  air;  and  he  threw  much  light  on  the  princi- 
ples of  respiration^  and  the  influence  of  oxygenous 
air  on  the  blood.  But  the  great  extent  and  value 
of  his  inquiries,  respecting  the  analysis  of  the  at- 
mosphere, and  the  production  of  various  factitious 
airs,  can  be  fully  understood  only  by  the  perusal  ot 
his  instructive  volumes  on  these  subjects. 

To  the  list  of  successive  luminaries  in  chemistry^ 
now  under  review,  it  would  bo  improper  not  to 
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add  the  name  of  M.  Macquer,  who  contributed, 
in  an  eminent  degree,  to  the  advancement  ofche^ 
mical  knowledge,  by  his  excellent  works,  long  held 
in  the  highest  esteem,  in  every  part  of  Europe. 
His  ingenious  experiments  and  numerous  discove- 
ries, particularly  respecting  arsenic,  dyes  and  earths y 
will  ever  entitle  him  to  honour  and  c:ratitude  from 
philosophers.  By  the  labours  of  these  great  men, 
and  of  many  others,  whose  names  might  with  pro- 
priety be  mentioned,  did  not  our  limits  forbid  such 
an  enlargement  of  the  list,  the  boundaries  of  che- 
mical philosophy  had  b^en  more  extended,  and  its 
stores  of  experiment  and  discovery  more  enriched, 
within  the  twenty  years  immediately  preceding  the 
introduction  of  the  theory  of  the  French  Academi- 
cians, than  in  any  whole  century  before. 

All  the  great  chemists  whose  names  have  been 
mentioned,  were,  at  this  time,  votaries  of  the 
phlogistic  theory  of  Stahl.  Their  experiments 
and  discoveries,  indeed,  were  sometimes  found  to 
militate  strongly  against  this  popular  doctrine,  and 
some  of  them  ventured  occasionally  to  call  in  ques- 
tion its  leading  principles.  Still,  however,  dis- 
cerning no  preferable  ground  on  which  to  rest,  and 
finding  some  ingenious  devices  to  reconcile  dis- 
cordant appearances,  they  adhered,  in  general, 
to  the  opinions  of  the  illustrious  German.  But  the 
fair  structure  of  this  great  philosopher  was  doomed, 
like  most  human  labours,  to  be  soon  overturned  by 
the  restless  hand  of  innovation.  The  experiments 
on  metals ;  the  discovery  of  various  facts  and  prin- 
ciples with  respect  to  the  matter  of  heat ;  and  es- 
pecially the  discovery  of  the  composition  of  water , 
began  to  produce  a  conviction  in  the  minds  of  some 
leading  chemists  in  France,  that  the  doctrine  of 
phlogiston  was  utterly  insufficient  to  account  for  the 
phenomena  which  they  witnessed.  Macquer  and 
Bayen  seem  to  have  been  among  the  first  who 


Chemical  Philosophy,  85 

declared  their  dissatisfaction  with  Stahl's  theory. 
Their  objections  were  adopted  by  a  number  of  con- 
temporary inquirers;  but  they  contented  them^ 
selves  with  an  ino-enious  modification  of  the  system, 
instead  of  an  entire  abandonment  of  it.  To  these 
objections  succeeded  a  number  of  papers,  in  the 
Annales  dc  Chcmie,  and  the  Journal  de  PJnjsique, 
by  Lavoisier  and  others,  which  indicated  a  grow- 
ing dissatisfaction  with  the  popular  opinions,  gra- 
dually introduced  new  modes  of  reasoning,  and 
promised  the  approach  of  a  grand  epoch  in  the  his- 
tory of  this  science. 

But  it  was  not  only  the  ^c;r/r//z<?.yof  chemistry  that 
called  for  reform.  Complaints  had  been  long  made 
that  the  nomenclature  of  the  science  was  inaccurate, 
perplexed  and  inadequate.'"  To  remove  these  com- 
plaints many  attempts  had  been  made  by  chemical 
philosophers.  It  has  been  already  observed  that 
Bergman  laboured  much  to  forward  this  branch  of 
improvement.  Scheele  contributed  to  the  correc- 
tion of  several  old  names,  and  added  many  new  ones 
to  the  list;  and  Macquer  discarded  a  number  of 
the  ancient  terms,  and  substituted  others  less  ex- 
ceptionable in  their  place.  Still,  however,  the 
evil,  notwithstanding  these  partial  reforms,  con- 
tinued and  increased,  until  it  became  a  serious  im- 
pediment in  the  course  of  the  student.  Hitherto 
the  number  of  objects  which  had  engaged  the  at- 
tention of  chemists,  had  been  comparatively  small. 
The  acids  amounted  only  to  ,fivc;  the  earths  to 
four;  the  metals  to  tivelve  ox  fourteen;  and  the  neu- 


m  Some  of  the  most  familiar  preparations  were  distinguished,  by  the 
old  chemists,  by  the  most  ridiculous  and  unmeaning  names.  They  loaded 
their  nomenclature  with  such  jargon  as  the  following:  Liver  of  sulphur — ■ 
mercury  of  If: — butter  of  antimony — horned  moon — the  double  secret — the  corra^^ 
line  secret — the  salt  of  many  -virtues — the  foliated  earth  of  tartar,  l^c.  To 
these,  some  still  more  capricious  and  inconvenient  might  he  added.  The 
difficulties  and  the  mischief  of  retaining  such  a  language  must  be  apparent 
to  every  chemist. 
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iral  salts  hardly  exceeded  twenly.  To  remember 
the  names  of  so  small  a  number  of  bodies,  how- 
ever inaccurate,  or  injudiciously  selected,  was  no 
difficult  task.  But  when  the  discoveries  of  Half.s, 
Black  and  Cavendish  had  laid  the  foundation  oi 
pneumatic  chemistry,  the  boundaries  of  the  science 
began  to  enlarge  with  inconceivable  rapidity,  and 
\\\^^  number  of  objects  became,  in  themselves,  and 
in  their  combinations,  little  short  of  immense.  To 
have  borne  the  names  of  all  these  objects  in  the 
memory,  without  any  catenation  betv^  een  them, 
upon  philosophic  principles,  without  establishing 
a  system  of  mutual  dependance  and  relation,  more 
simple  and  intelligible  than  had  hitherto  been  done, 
would  have  been  a  task  beyond  ordinary  powers. 
Such  was  the  state  of  things,  when  a  variety  of  con- 
curring circumstances  led  to  another  and  a  greater 
revolution  than  had  before  occurred. 

As  early  as  1782  M.  de  Morveau  proposed  a 
general  reform  in  the  language  of  chemistry.  At 
that  time  he  had  undertaken  the  management  of 
the  chemical  part  of  the  Encydopcedie  Alethodigue." 
Before  entering  on  the  execution  of  this  great  task, 
he  thought  it  proper  to  lay  the  outlines  of  his  plan 
before  the  most  eminent  chemists  of  France,  that 
his  labours,  when  completed,  might  have  the 
stamp  and  authority  of  a  national  system.  To  this 
end,  he  published  a  memoir,  after  reducing  to  a 
regular  form  the  various  doctrines  which  had  been, 
for  a  number  of  years,  maturing  in  the  minds  of 
several  of  them,  explaining  his  ideas  on  the  sub- 
ject of  the  proposed  reform,  exhibiting  the  princi- 
ples on  which  he  was  about  to  proceed,  and  giving, 
at  the  sam,e  time,  a  new  nomenclature,  to  which 
he  invited  the  attention  and  the  criticism  of  the 

n  Sec  the  Memoirs  of  Morveau,  Lavoisier  and  Fourci-cy,  read  before  the 
Royal  Academy  on  this  subject,  in  St.  John's  Method  of  Chemical  Nomen- 
ciature,  Xifc.    8vo.    London.    1788. 
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philosophical  world.      x\fter  this  publication  by 
MoRVEAU,  several  years  elapsed  before  any  thin^; 
decisive  was  done.     He  continued  to  labour  in  the 
improvement  of  his  nomenclature;  but  at  length, 
sensible  of  the  magnitude  and  difficulty  of  the  un- 
dertaking, he  determined  to  avail  himself  of  the  ad- 
vice and  assistriuce  of  the  members  of  the  l^yal 
Academy.     For  this  purpose,  he  particularly  as- 
sociated with  himself   Messrs.  Lavoisier,  Ber- 
THOLLRT,  and  De  Fourcroy,    These  four  gentle- 
men, after  spending  much  time  on  the  subject; 
after  combining  their  learning  and  wisdom  in  many 
patient  consultations;"  at  length,  in  the  month  of 
April,   1787,  presented  to  the  academy  their  new* 
antiphlogistic   theory^    accompanied    w^ith   a  new 
nomenclature,    made   out   on   the    principles  be- 
fore   laid    down  by  De   Morveau,    and    which 
were  both,  in  a  few  weeks  afterw^ards,  published 
10  the  world. ^''    About  the  same  time  was  published 
a  new  table  of  symbols  and  chemical  characters,  by 
Messrs.  Hassenfratz   and  Adet,   formed  upon 
the  principles  of  the  proposed  system,  and  fitted  to 
illustrate  the  learned  labours  of  their  countrymen, 
which  it  accompanied.     This  table  is  generally 
supposed  to  contain  many  improvements  on  those 
of  Geoffroy,  Bergman,  and  Cltllen, 

To  give  in  detail  a  distinct  account  of  all  the 
changes  included  in  this  new  plan,  would  far  ex- 
ceed the  limits  prescribed  to  the  present  sketch. 
The  following  brief  statement  may  suffice.  Stahl 
and  his  followers  had  always  supposed  the  metals 
to  be  compound  substances,  made  -up  of  a  certain 

0  See  the  Journal  de  Physique,  for  the  month  of  May  In  that  year. 

/  This  body  of  chemical  doctrines  is  sometimes  called  the  Ln-joisicrija 
system.  Considering  the  agency  he  had  in  its  formation,  this  is  scarcciy 
ascribing  too  much  to  Lavoisier  :  for  though  many  of  the  leading  expe- 
riments on  which  the  theory  is  founded  were  made  by  others,  yet  the  task 
of  digesting,  arranging,  and  combining  the  whole  into  a  consistent  and 
regular  iystem,  was  principally  preformed  by  him. 
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calx  or  eartli,  2im\  j)hlogis ton;  but  the  new  theo- 
rists,  believing  that  there  was  no  proof  of  such 
eomposition,  set  them  down  in  their  tables  as 
simple  bodies  The  advocates  for  the  former  hy- 
pothesis had  long-  contended  that  sulphur,  phos- 
phorus, azotic  air,  and  various  other  substances  of 
a  li^  kind,  w^ere  also  compounds  ^  whereas  the 
beli^ers  in  the  new  system  took  for  granted  that 
such  composition  could  not  be  proved.  In  the 
old  doctrinCy  zvater  was  placed  among  the  simple 
bodies;  but  by  the  experiments  of  Cavendish  and 
others^  it  was  thought  sufficient  evidence  had  been 
given,  that  it  is  a  compound  substance.  Accord- 
mg  to  the  former  theory,  the  acid  principle  was 
considered  a  compound  of  earth  and  water;  the 
only  radical  acid  in  nature  was  supposed  to  be  the 
sulphuric,  and  all  others  different  combinations  of 
this  primitive  one:  while,  according  to  the  latter 
doctrine,  the  acids  are  many  in  number,  and  re- 
sult from  the  union  of  oxygen  to  different  acidifia- 
ble  bases.  In  s-hort,  while  the  disciples  of  Stahl 
undertook  to  account  far  almost  all  the  phenomena 
of  chemistry  by  the  aid  of  phlogiston,  the  asso- 
ciated Academicians  considered  it  as  a  creature  of 
the  fancy,  which  had  no  real  existence ;  and  taught 
that  all  the  facts  and  appearances  in  this  science 
may  be  more  satisfactorily  explained  without  the 
aid  of  this  imaginary  substance.  To  these  parti- 
culars it  may  be  added,  that,  in  this  new  theory, 
the  number  of  chemical  objects  is  greatly  increas- 
ed, and  that  articles  which  had  occupied  an  in- 
ferior place  in  the  old  tables,  are  here  made  to 
hold  a  more  conspicuous  and  imiportant  station. 

The  7iomenclature  in  which  this  new  theory  was- 
clothed  also  deserves  our  notice.  It  was  formed 
on  the  five  following  principles,  laid  down  by 
MoRVEAU  in  the  memoir  above  mentioned,  viz. 
1 .  That  every  substance  should  be  denominated 
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ty  a  name  and  not  by  a  phrase^  2.  That  the 
names  should  be,  as  much  as  possible,  expressive 
ot  the  nature  of  the  things  intended  to  be  signified 
by  them.  3.  That  when  the  character  of  the  sub- 
stance to  be  named  was  not  sufficieiitly  known 
to  determine  on  a  denomination  expressive  of  its 
nature,  a  name  without  meaning  should  botore- 
ferred  to  one  which  might  give  an  erroneous  iSea. 
4.  That  in  the  choice  of  new  denominations,  those 
which. had  their  root  in  the  most  generally  known 
dead  languages,  should  be  preferred,  in  order 
that  the  word  rriight  be  suggested  by  the  sense,  and 
the. sense  by  the  word.  And,  5.  That  the  denomi- 
nations should  be  arranged  with  care,  to  suit  the 
genius  of  the  language  for  which  they  wel*e  pro- 
posed. In  conformity  with  these  principles,  the 
new  terms  introduced  were  taken,  for  the  most 
part,  from  the  Greek  language;  some  from  the 
Latin^  and  a  fev(^  are  formed  by  a  mixture  of  sylla- 
bles from  each;  knd  that  the  change  might  not 
be  carried  to  an  unnecessary  extent,  as  many  of 
the  old  names  were  retained  as  could  be  made  to 
incorporate  with  the  new  system.  These  deno- 
hiinations  were  arranged  in  systematic  orderj-  and 
the  whole  plan  so  constructed,  that  the  substances 
brought  to  light  by  succeeding  discoveries  might 
be  placed  under  their  proper  heads,  without  de- 
rangement or  disadvantage. 

For  some  time  after  its  publication,  this  new 
system  of  doctrines  and  of  nomenclature  was  re*- 
ceived  by  French  chemists  only,  and  indeed  was 
by  no  means  without  opposition,  even  among 
them.  Some  members  of  the  Academy  entered 
their  protest  against  it,  in  moderate  and  respectful, 
but  firm  language.'^     While  they  acknowledged 


q  See  their  represcntaUon  in  the  Memoirs  of  the  Royal  Acad«P>y  for  June, 
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that  the  phlogistic  theory  was  attended  with  diffi- 
culties, they  expressed  a  fear  that  the  antiphlogistic 
plan  was  attended  with  as  many,  and  of  not  less^ 
magnitude.  Instead  of  moving  to  reject  it,  how- 
ever, thev  proposed  that  it  should  be  submitted 
to  the  trial  of  time,  to  the  test  of  experiments,  and 
to  tJgnelucidatinQ;  inlluence  of  contending  inquiries 
ancWpinions.  This  was  accordingly  done.  The 
Academy  gave  it  to  the  world,  without  pronouncing 
on  its  merits,  and  it  soon  became  the  popular  sys- 
km  of  France, 

The  next  year  after  the  publication  of  the  new 
theory  and  nomenclature  by  the  Royal  Academy^ 
they  were  exhibited  in  an  English  dress,  and  began 
to  be  more  generally  studied  than  before  by  Bri- 
tish chemists.  Among  these  the  number  of  con- 
verts to  the  improved  doctrines  and  language  soon 
became  considerable.  But  this  favourable  recep- 
tion was  by  no  means  universal.  Dr.  Black,  Dr, 
Priestley,  Mr.  Kirwan,  and  Mr.  Keir,  with  a 
few  other  conspicuous  characters,  took  their  stand 
among  the  opposing  party,  and  several  of  them 
wrote  largely  and  ably  against  the  new  opinions 
and  terms.  It  is  obvious  that  any  system  opposed 
by  such  men  must  have  serious  obstacles  to  en- 
counter. But  the  system  in  question  made  its  way 
with  wonderful  success,  amidst  all  opposition. 
Early  in  the  year  1791  Mr.  Kirwan,  after  com- 
batting in  defence  of  phlogiston  for  a  long  time, 
and  with  admirable  prowess,  laid  down  his  arms, 
and  declared  himself  a  convert  to  the  new  doc- 
trine. In  the  same  month  Dr.  Black  gave  up  his 
objections,  and  went  over  to  the  antiphlogistian 
ranks.  And  among  all  the  distinguished  British 
chemical  philosophers,  Dr.  Priestley  and  Mr. 
Keir  alone  adhere  to  the  opposition  with  which 
they  set  out.  The  former,  especially,  it  must,  be 
acknowledged,  has  defended  the  phlogistic  citadel 
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with  a  degree  of  skill,  firmness  and  force,  and  has 
displayed  an  extent  of  resources,  and  a  dignified 
zeal  in  the  warfare,  which  must  do  him  immortal 
honour  among  all  to  whom  science  is  dear. 

Dr.  Pries FLEY  has  uniformly  continued  to  ob- 
ject that  the  fundamental  principles  of  the  new 
theory  are  erroneous,  and  that,  of  course,  m^|ph  of 
its  language  is  altogether  improper.  He  contends, 
with  unabating  confidence,  that  the  metals  are 
compound  bodies;  that  tvater  is  a  simple  sub- 
stance ;  that  fixed  air  is  formed  by  the  union  of  in- 
flammable and dephlogisticated  airs;  thatphlogis- 
ticated  air,  or  azote,  is  not  a  simple  but  a  com- 
pound substance;  that  the  antiphlogistic  doctrine 
rests  upon  a  foundation  narrow  and  precarious, 
and  professes  to  derive  its  support  from  experi- 
ments few  in  number,  ambiguous  in  their  nature, 
and  explicable,  on  either  hypothesis,  with  nearly 
equal  ease;  and,  on  the  whole,  that  discarding 
phlogiston  is  so  far  from  diminishing  the  difficulties 
of  the  chemical  inquirer,  that  it  multiplies  and  ex- 
tends them/  In  defending  each  of  these  positions, 
this  illustrious  veteran  in  science  has  undoubtedly 
exhibited  astonishing  industry,  as  well  as  great 
erudition  and  acuteness.  How  far  the  result  of  the 
controversy  will  justify  his  perseverance,  it  is  diffi- 
cult, and  would  certainly  be  presumptuous  in  one 
comparatively  little  acquainted  with  the  subject, 
to  predict.  But  when  so  great  a  majority  of  the 
philosophical  world  agree  in  supporting  the  doc- 
trines which  he  opposes,  it  is,  perhaps,  rather 
more  probable  that  the  phlogistic  theory  will  be 
ultimately  pronounced  the  weaker.  At  all  events, 
however,  he  is  abundantly  entitled  to  the  honour 
ot  having  made  the  best  of  his  cause. 

In  Germany,  and  the  neighbouring  countries  on 

r  Sec  his  late  work,   Tbe  Doctrine  of  Phlogiston  establithedy  &c. 
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the  continent,  the  French  doctrines  and  nomen- 
clature made  their  way  rather  more  slowly  than  in 
Great-Britain.  Nearly  two  years  after  they  had 
met  with  a  general  reception  among  the  British 
chemists,  they  were  introduced  to  those  of  Ger- 
many, chiefly  by  Van  Mons  and  Girtanner. 
They  were  received,  on  this  introduction,  in  a 
favourable  manner,  and  after  surmounting  the  first 
prejudices,  which  a  change  so  radical  and  exten- 
sive is  always  apt  to  excite,  soon  became  gene- 
rally popular.  Since  that  time  the  prevalence  of 
the  new  system  has  become  almost  universal.  In- 
deed, there  is  no  example,  since  the  revival  of 
learning,  of  a  theory  being  more  promptly  and 
generally  received,  or  defended  with  more  ability 
and  zeal,  by  the  great  body  of  philosophers,  in  all 
parts  of  the  world,  than  this.  If  we  except  Dr. 
Priestley,  Mr.  Keir,  and  the  Lunar  Society  of 
Birmingham,  in  Great-Britain ;  M.Sage,  and  a  few 
others,  in  France;  and  Crell,  Mayer,  Gmelin, 
and  A^^estrumb,  in  Germany,  we  now  hear  of  no 
distinguished  advocates  for  the  old  opinions. 

Besides  the  signal  revolution  in  chemical  theory 
Avhich  has  been  stated,  every  part  of  the  century 
under  consideration,  and  especially  the  latter  half 
of  it,  has  abounded  in  experiments  and  discoveries 
of  great  importance,  particularly  w^hen  considered 
with  reference  to  their  systematic  relations. 

The  experiments  and  discoveries  with  respect  to 
heat^  or  the  substance  lately  denominated  caloric, 
have  been  very  numerous  within  the  period  in 
question,  and  hold  a  very  important  place  in  the 
chemical  history  of  the  age.  It  was  before  observ- 
ed, that,  at  the  beginning  of  the  century,  Jieat 
seemed  to  be  considered,  by  a  great  majority  of 
the  most  eminent  philosophers,  as  a  mere  property^ 
of  matter,  like  gravity  or  mobility,  and  as  con- 
sisting in  a  peculiar  kind  of  'vibration  of  the  par- 
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tides  of  matter.  Boerhaave  was  one  of  the  first 
distinguished  philosophers  who  taught,  in  opposi- 
tion to  Newton  and  others,  that  it  was  a  distinct 
substance.  This  doctripe  was  soon  afterwards  em- 
braced by  many  others,  and  has  been  since  gene- 
rally received.  Those  who  considered  heat  as  a 
mere  property  of  matter,  were  at  no'  small  diffi- 
culty to  account  for  cold^  which  Boerhaave,  and 
those  who  followed  him,  supposed  to  consist 
merely  in  the  absence  of  heat.  Some,  in  order  to 
avoid  this  difficulty,  supposed  cold  to  arise  from 
the  presence  and  operation  of  frigorific  particles. 
MuscHENBROECK,  a  Celebrated  Dutch  philosopher, 
was  among  the  last  of  those  who  distinguished 
themselves  as  the  advocates  of  this  opinion. 

After  Boerhaave,  the  most  eminent  defenders 
of  his  leading  doctrine  with  respect  to  heat  were 
Dr.  Crawford,  Dr.  Black,  Mr.  Magellan, 
and  Dr.  Irvine,  of  Great-Britain,  Mr.  Kirwan, 
of  Ireland,  Messrs.  Lavoisier  and  De  la  Place, 
of  France,  and  Messrs.  De  Luc,  De  Saussure, 
and  PicTET,  of  Geneva.  It  would  be  inconsistent 
with  our  limits  to  attempt  even  a  sketch  of  the  ex- 
periments and  discoveries  made  by  these  celebrated 
philospphers.  Among  the  most  important  of  them 
we  may  reckon  the  doctrine  respecting  latent  heaty 
before  mentioned  as  having  been  published  by 
Dr.  Black,  in  1757,  which  doubtless  led  the  way 
to  most  of  the  subsequent  discoveries  in  this  part  of 
chemistry,  and  in  a  great  measure  changed  the 
face  of  the  science.  The  invaluable  instruction 
which  it  affi^rds  respecting  combustion^  Jluiditij,  eva- 
poration, Sic.  is  well  known.  The  facts  brought 
to  light  concerning  specific  heat,  or  the  diffi:?rent 
capacities  of  bodies  to  imbibe  and  retain  this  sub- 
stance, first  by  Professor  Wilcke,  of  Srockholm, 
and  afterwards,  in  succession,  by  Drs.  Black, 
JrvinE,  and  Crawford,  and  by  Messrs.  Kirwan, 
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Magellan,  Lavoisier,  and  De  la  Place,  are 
important,  and  have  contributed  not  a  little  to  the 
progress  of  chemical  knowledge.  The  power  of 
heat  to  expand  difil^rent  bodies  has  been  investi- 
gated during  this  period,  and  received  more  satis- 
factory illustration  than  ever  before,  by  many  phi- 
losophers, particularly  by  De  Luc,  Kir  wan,  Dlt 
^'^ERNOIS,  Rinman,  and  Smeaton.  The  experi- 
ments made,  within  a  few  years  past,  on  the 
power  of  different  mixtures  to  produce  cold,  or,  in 
Other  words,  to  reduce  heat  to  a  latent  state,  are 
instructive  and  interesting.  The  inquiries  respect- 
ing the  power  of  different  bodies  to  conduct  heaty 
by  Incenhouz,'  Sennebier,^  Count  Rumford,'' 
and  others,  form  important  steps  in  investigating 
the  nature  and  properties  of  this  fluid.  And,  finally, 
the  experiments  of  Lambert,  Scheele,  Pictet, 
and  Count  Rumford,  on  radiant  heat,  and  those 
of  Dr.  Herschel,  show^ing  the  different  refrangi- 
hilities  of  the  rays  of  heat,  as  well  as  of  light,  and 
the  ^^i^tXQUi  temperatures  of  the  latter,"  may  all  be 
considered  as  very  valuable  additions  to  the  science 
of  chemistry. 

The  inquiries  of  modern  chemists  into  the  na- 
ture and  properties  of  light  have  been  scarcely  less 
n-umerous  and  interesting.  Those  discoveries  re- 
specting this  substance  which  fall  under  the  science 
of  optics,  have  been  mentioned  in  another  place. 
The  capacity  of  other  bodies  to  receive  light,  to 


s  Journal  de  Plyj'tque^  1 7 89,  p.  68. 

t  Jbid.   1788. 

•u  Rumford's  Essays,  and  Philosophical  Transactions  for  179^*  This 
great  practical  philosopher  is  an  American.  He  was  born  in  the  State  of 
Massachusetts,  and  left  his  native  country  a  short  time  before  the  close  of 
the  revolutionary  war.  Finding  in  Europe  favourable  opportunities  for 
cultivating  and  displaying  that  genius  which  had  begun  to  manifest  itself 
in  his  native  land,  he  has  done  equal  honour  to  himself,  and  to  the  country 
which  gave  him  birth,  by  devoting  this  genius  to  such  inquiries  as  have  a 
tendency  to  promote  the  welfare  and  happiness  of  man. 

u  Philosopbifal  Transactions  fof  1800, 


Chemical  PliUosopJnj,  95 

retain  it  in  affixed  s/ate,  and  afterwards  to  part 
with  it,  without  alteration,  was  discovered  by  the 
experiments  of  Father  Beccaria,  Mr.  Canton, 
Mr.  Wilson,  and  M.  De  Grosser.  The  affinity 
between  hght  '<And  heat,  and  the  similarity  of  their 
etFects,  in  certain  cases,  have  been  diligently  in- 
vestigated by  Dr.  Franklin,  Mr.  AVedgewood, 
Messrs.  Pictet,  Cmaptal,  and  Dorthes,  and 
especially  by  Count  Rumford  and  Dr.  Herscitel. 
The  researches  of  M.  Berthollet  and  of  Dr. 
B/VNCROFT,  in  the  philosophy  of  permanent  co- 
lour}^, upon  chemical  principles,  were  mentioned 
in  the  preceding  chapter.  The  experiments  of 
i)r.  Priestley,  the  Abbe  Tessier,  Dr.  Ingen- 
Houz,  and  others,  on  the  effects  of  hght  upon 
growing  vegetables,  and  the  curious  inquiries  of 
Herschel,  into  the  different  heating  poxver  of  the 
different  prismatic  colours,  are  also  worthy  of  notice 
in  the  list  of  modern  discoveries.  The  importance 
of  these  incjuiries,  whether  considered  as  insulated 
facts,  or  with  reference  to  systematic  chemistry, 
will  readily  occur  to  every  scientific  reader. 

The  discovery  of  oxygenous  gas,  or  vital  air,  by 
Priestley  and  Scheele,  was  cursorily  noticed  iir 
«i  former  page.  Hydrogen,  or  inflammable  air, 
had  been  before  observed,  but  its  properties  were 
first  examined  by  Mr.  Cavendish,^  in  1766,  and 
afterwards  more  fully  investigated  by  Priestley, 
Sgheele,  Fontana,  Ktrwan,  De  Morveal, 
Hassenfr  atz,  and  others.  The  various-  combina- 
tions of  this  substance,  especially  w^ith  phosphorus 
and  carbon,  were  first  successfully  ex-amined  by 
M.  Gengembre  and  Mr.  Kir  wan,  and  by  the 
associated  Dutch  chemists-  Bondt,  Dieman,  Van 
Troostwyck.,  and  Lauwerenberg.  Jzotic  air 
was  discovered  in   1772,   by  Dr.  Rutherford ^"^ 

iv   Philosophical  Transactions  for  1 7 66. 

a;  See  hU  DUsertation,  Dc  Atre  M*/>hihco,  Edin.  I77»r 
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since  which  time  its  qualities  have  been  more  fully 
developed  by  Scheele,  Lavoisier,  Goettling; 
Cavendish,  Hildebrandt,  Lampadius,  and  se- 
veral other  distinguished  cherhists/  In  1769  Mr. 
Gahn,  of  Sweden,  discovered  that  phosphorus  was 
contained  in  bones,  and  his  countryman  Scheele, 
very  soon  afterwards  invented  a  method  of  ob- 
taining this  substance  from  thern.  The  properties 
o^ phosphorus  have  been  also  more  successfully  in- 
vestigated, during  this  period,  than  ever  before,  by 
Margraaf,  Morveau,  LavoisieRj  and  Pei^e- 
tier.  The  properties  and  combinations  of  carhoii 
have  been  very  ably  examined,  within  a  few  years 
past,  by  many  eminent  philosophers.  The  power 
of  this  substance  to  correct  impurities,  and  to  re- 
move disagreeable  odours,  has  been  shown  by  the 
experiments  of  Mr.  Lowitz,  of  Petersburgh,  and 
several  others.  The  discovery  by  Mr.  Tennant, 
that  the  diamond  is  pure  carbon  in  a  state  of  crys- 
tallization,^ is  by  no  means  a  small  or  uninteresting^ 
step  in  the  progress  of  chemical  science.  Dr. 
Black  first  gave  the  denomination  of.^xefl?  air  to  a 
compound  of  carbon  and  oxygen,  in  a  gaseous 
state,  but  without  understanding  its  component 
'materials.  Mr.  Keir  first  concluded  that  this 
species  of  air  was  an  acid,  which  opinion  was 
soon  afterwards  confirmed  by  the  experiments  of 
Bergman,  Fontana,  and  others.  Further  inqui- 
ries into  its  nature  were  instituted  with  consider- 
able success,  by  Dr.  Priestley  and  Mr.  Bewly, 
and  by  Messrs.  De  Morveau,  Proust,  and  La- 
voisier.   And,  finally,  the  composition  of  this  gas 

y  The  late  ingenious  Dr.  Girtanner  supposed  that  his  experiments 
proved  azvte  to  be  not  a  simple  substance,  as  the  French  academicians  hejd 
it,  but  a  compound,  formed  of  the  same  materials  with  water,  in  different 
proportions,  and  differently  modified.  If  this  be  the  case,  the  fact  will  go 
far  toward  unsettling  an  important  doctrine  of  the  French  system.  Ses 
Medical  Repository,  vol.  iv.  p.  I92. 

»  Fhihiopbhal  Trantattions  for  1 797. 
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was  fully  demonstrated,  synthetically  as  well  as 
analytically,  in  a  course  of  ingenious  experiments^ 
by  Dr.  Pearson,  of  London/ 

Since  the  commencement  of  the  eighteenth  cen- 
tury, a  number  of  new?;z6'^fl!/^have  been  discovered, 
and  the  affinities  and  other  properties  of  metallic 
substances  in  general  have  been  better  understood 
than  before.  Those  who  most  eminently  dis- 
tinguished themselves  in  this  department  of  che- 
mistry,   were    Margraaf,    Cronstedt,    Klap- 

ROTH,  SCHEELE,  BeRGMAN,  VaUQUELIN,  KiRWAN, 

Proust,  Sage,  and  Lavoisier;  to  which  might  be 
added  many  other  names.  New  earths  have  been 
discovered,  and  their  chemical  properties  ascer- 
tained, by  several  of  the  able  chemists  last  men- 
tioned, and  also  by  Black,  Gahn,  Hope,  Craw- 
ford, and  Wedgewood.  That  class  of  chemical 
substances  denominated  alkalies,  has  been  better 
understood,  of  late  years,  than  in  the  preceding 
century.  For  our  knowledge  of  this  department 
of  the  science  in  question  we  are  particularly  in- 
debted  to  the  investigations  of  Du  Hamel,  Black^ 
Meyer,  Priestley,  Dieman,  VanTroostwyck^ 
BoNDT,  Berthollet,  and  Austin.  Modern  che- 
mists have  also  discovered  many  new  acids,  and 
thrown  much  new  light  on  the  nature  and  princi- 
ples of  acidity.  Lavoisier  first  proved  that  ary- 
gen,  united  to  certain  bases,  formed  acids:  he 
therefore  concluded  that  this  substance  is  the  great 
acidifying  principle ;  and  showed,  by  a  number  of 
ingenious  and  accurate  experiments,  that  when  it 
is  taken  away,  the  base  from  which  it  is  separated 
loses  its  acid  properties.  The  most  distinguished 
discoverers  of  new  acids,  and  of  new  properties 
in  those  before  known,  were  Macquer,  Sau- 
VAGEs,    Margraaf,   Bergman,  Keir,  Lowitz, 

a  Philosol>hical  Trarrtadmi  for  1793. 
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Grutzmacher,  La  GrangEj  and,  above  all^ 
ScHEELE,  whose  experiments  on  acids  were  pro- 
bably more  numerous,  and  more  instructive  thaii 
those  of  any  other  chemist. 

It  was  not  till  the  century  under  review  that 
chemical  analysis  was  apphed  to  investigate  the 
composition  of  animal  b(xlies^  This^  has  been  at- 
tempted by  a  number  ef  modern  chemists,  and 
with  very  honourable  success.  Among  these,  the 
inquiries  of  Scheele,  Gren,  Fourcroy,  and  GiR- 
TANNER^  are  entitled  to  very  respectful  notice. 
But  the  elaborate  researches  of  Mr^  Hatchet^ 
in  this  interesting  field  of  inquiry y, are  particularly 
well  known,  and  do  equal  honour  to  Lis  industry 
and  acuteuess.^  The  same  department  of  che- 
mistry has  also  been  pursued,  with  great  success, 
by  M.  Merat  Guillot'  and  others.  These  in- 
vestigations have  led  to  important  discoveries,,  have 
thrown  much  light  on  the  animal  oeconomy,  and 
furnished  many  indications  for  the  improvement  of 
medicine  and  surgery. 

Though  vegetable  pk;ifsiotogx;  had  been  studied 
with  some  degree  of  success,  by  several  persons^ 
in  the  seventeenth  century;  yet,  pursuing  this 
species  of  inquiry  through  the  medium  of  chemis- 
try was  scarcely  thought  of,  and  far  less  realized, 
till  the  eighteenth.  Within  a  few  years  past  che- 
mists have  directed  much  attention  to  the  struc- 
ture, composition,  and  food  of  plants;  have  greatly 
extended,  by  this  means,  the  limits  of  the  science; 
and  have  contributed  much  to  the  improvement  of 
botany,  agriculture,  the  materia  medica,  and  va- 
rious arts  of  life.  Among  those  who  have  dis- 
played the  greatest  acuteness,  zeal,  and  success  in 
this   department   of  chemical  inquiry,   we   may 

h  Philosophical  Transactions  for  1 799  and  l80(?. 
£  AnnaUs  de  Chemie^  torn,  xxxiv,  p.  68. 
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reckon  Dr.  Hales  and  Dr.  Priestley,  of  Great- 
Britain,  Dr.  Ingenhouz,  of  Germany,  M.  Sen- 
UEBTERj  of  Geneva,  and  several  others. 

The  employment  of  chemistry  by  the  miner alo- 
gist,  as  a  means  of  analysing  the  various  substances 
which  come  before  him,  w^as  first  undertaken  in 
the  century  under  review.  M  argr  a  af  and  Pot  r, 
af  Berlin,  were  among  the  earliest  adventurers  iii 
this  new  field  of  inquiry.  They  were  succeeded 
by  Neumann,  Bergman,  and  Scheele,  who  dis- 
played great  industry,  address,  and  perseverance, 
in  the  same  course  of  investigation,  and  went 
much  further  than  their  predecessors.  To  these 
may  be  added  Klaproth,  Sage,  Vauquelin,  and 
many  more,  to  whom  we  are  indebted  for  many 
new  facts,  and  refined  experiments,  on  the  che- 
mical properties  of  mineral  bodies. 

Since  the  grand  revolution  in  chemical  doctrines 
and  language,  effected  by  the  labours  of  the  French 
Academicians,  as  above  detailed,  the  new  opinions, 
and  the  proposals  of  further  reform  in  this  science, 
have  been  numerous.  Indeed,  during  the  last 
fifteen  or  twenty  years  of  the  century,  the  number 
of  students  and  experimenters  in  chemistry  has 
been  so  prodigiously  great,  and  the  new  plans  an- 
nounced for  explaining  and  expressing  its  princi- 
ples so  multiplied  and  various,  that  a  simple  ca- 
talogue of  them  would  fill  many  pages.  All  that 
can  be  attempted  in  this  brief  sketch,  is  to  men- 
tion a  few  of  those  who  have  rendered  themselves 
conspicuous  by  their  inquiries  or  publications  on 
chemical  subjects. 

A  new  nomenclature  of  chemistry  was  proposed, 
in  1796,  by  Professor  Dickson,  of  Trinity  College, 
Dublin,  and  approved  by  his  illustrious  country- 
man, Mr.  Kir  wan.  In  this  plan  of  chemical 
denominations  there  is  an  attempt  to  unite  the 
advantages  of  both  the  principal  systems,  between 
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which  the  philosophical  world  was  then  called  to" 
choose.  Many  of  the  old  names,  discarded  by 
the  French  Academicians,  are  restored  by  Dr. 
Dickson;  while  many  substances,  to  which  names 
are  given  by  them,  he  has  left  out,  as  not  suffi- 
ciently understood.  He  derives  his  new  termsr 
chiefly  from  the  Latin  instead  of  the  Gj-eek  lan- 
guage. And  he  prefers  that  mode  of  arrangement 
and  classification  which  consigns  the  generic  rank 
to  alkalies,  earths,  and  metals,  and  reserves  the 
ncids  for  the  distinction  of  species.  He  retains, 
however,  oxygen,  and  a  few  other  words  of  Gr^ek 
derivation.  The  advantages  which,  in  the  opi- 
nion of  the  Irish  Professor,  would  arise  from  the 
adoption  of  this  nomenclature,  are,  that  the  old 
books  on  chemistry  would  thereby  be  more  readily 
understood,  and  more  valuable;  and  that  the  ac- 
quisition of  the  science  would  be  more  simple  and 
easy.  Dr.  Dickson's  plan,  though  it  undoubtedly 
does  no  small  honour  to  his  learning  and  taste, 
has  not,  it  is  believed,  been  adopted  by  any  dis- 
tinguished teacher  of  this  branch  of  philosophy. 

It  is  proper  also  to  take  notice  of  a  plan,  by 
Dr.  Lubbock,  of  Great-Britain,  for  removing  the 
difficulties,  and  terminating  the  controversy  re- 
specting phlogiston.  His  idea  of  dividing  all  mat- 
ter into  two  kinds,  the  principiuvfi  proprium,  and 
the  principiiim  sorhile,  and  of  accounting  for  all 
chemical  phenomena  by  the  combinations  of  these, 
is  very  ingeniously  defended  in  his  work  on  the 
subject.'^  No  less  worthy  of  respectful  notice  is 
Mrs.  FuLHAME*s  attempt  to  correct  the  antiphlo- 
gistic theory,  by  referring  to  water  as  the  source 
of  oxygen  in  all  oxydations ;  a  very  honourable 
monument  of  female  enterprize  and  talents.'    The 


d  DUsertatio  Fhyslct-Chmicay  ie  Trineipio  SnhilL 
9  Essay  on  Combustion. 
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plan  of  a  new  nomenclature,  by  M.  Wkiglir,  a 
German  chemist,  also  indicates  considerable  learn-' 
ing  and  ability/  To  these  may  be  added  some 
proposed  alterations  in  the  French  nomencla- 
ture, by  Dr.  Pearson,^^  before  mentioned,  and  by 
several  other  ingenious  writers.  Though  none  of 
these  authors  can  be  said  to  have  produced  revolu- 
tions in  the  science  of  chemistry;  nor,  perhaps,' 
to  have  suggested  very  important  improvements; 
yet  they  are  entitled  to  a  respectful  notice  in  the 
chemical  history  of  the  age. 

In  the  course  of  the  last  six  years.  Dr.  Mitchill, 
the  ingenious  and  learned  Professor  of  Chemistry 
in  Columbia  College,  has  proposed  some  new  terms 
in  this  science,  and  announced  some  new  opinions, 
of  which  it  will  be  proper  to  take  notice. 

His  doctrine  of  pestilential  fluids,  which  has 
been  laid  before  the  public  in  various  forms  since 
1796,  holds  the  first  place,  both  with  respect  to 
time  and  importance.  He  supposes  that  the  union 
of  azote  and  oxygen,  either  in  the  form  of  oxyd  or 
acid,  and  more  especially  in  the  latter,  constitutes 
the  mischievous  substance  which,  in  its  operation 
on  the  humian  body,  produces  pestilence.  In  cor- 
respondence'with  which  opinion,  he  teaches  that 
alkaline  and  calcareous  remedies  are  the  most  ef- 
fectual means  of  disarming  the  force,  and  obviat- 
ing the  destructive  effects  of  this  poison.  At  the 
same  time  the  Professor  proposed  an  alteration  in 
■the  nomenclature,  agreeing  with  his  new  doctrine, 
>and  illustrative  of  its  principles.  Considering  azote 
as  having  an  important  agency  in  the  process  of 
putrefaction,  he  proposed  to  introduce  the  word 
septon^  instead  of  azote,  and  hence  denominated 

f  Encyclopaedia,  art.  Chemistry. 

g  See  his  View  of  the  French  Nomenclature.    4to.    1799.  London. 

h  This  word  is  derived  from  cr-fiTw^  putrefac'w :  hence  cditt'/o;,  putridus, 
and  TO  c-Yw^ov,  tubat  peculiarly  disposes  bodies  to  rot.  Medical  Repository, 
voL  ii,  p.  50. 
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the  deleterious  compounds  above  mentioned  the* 
cxyd  of  septon,  and  septic  acid.  The  various  facts 
and  reasonings  adduced  by  the  Professor  in  sup- 
port of  these  opinions,  and  the  extensive  appli- 
cation of  v^hich  he  considers  them  as  susceptible, 
have  been  so  generally  made  known  and  discus- 
sed, both  in  Europe  and  America,  as  to  preclude 
the  necessity  of  giving  further  details. 

In  1797  Dr.  Mitchill,  with  a  view  to  termi- 
nate the  controversy  between  the  phlogistians  and 
their  opponents,  proposed  to  expunge  hydi^ogen 
from  the  nomenclature,  and  to  introduce  phlogis- 
toii  in  its  place.  He  suggested,  that  giving  this 
old  and  popular  name  to  a  known  and  definite 
substance,  instead  of  using  it  in  its  former  vague 
manner,  and  ascribing  to  this  substance  those 
qualities  which  had  been  formerly  ascribed  to  a 
non-entity,  would  go  far  toward  reconciling  many 
points  of  difference  between  the  advocates  of  the 
old  and  the  new  systems,  and  would  throw  much 
light  on  many  chemical  phenomena.  The  same 
gentleman  soon  afterwards  proposed  to  discard 
the  term  caloriqiie,  adopted  by  the  French  Aca- 
demicians, and  to  substitute  the  word  anticvouon^ 
in  its  stead.  He  supposed,  that  denominating  the 
matter  of  heat  the  great  principle  of  repulsion^ 
would  lead  to  more  correct  philosophical  views 
with  respect  to  this  substance,  as  well  as  render 
the  language  of  chemistry  more  accurate.  These 
several  opinions  and  proposals  have  been  some 
time  before  the  public;  and  whatever  maybe  the 
ultimate  judgment  of  chemists  with  regard  to  their 
adoption,  the  praise  of  great  learning,  ingenuity 


a  Derived  from  ^Xoyt^o),  inpammo:  hence  to  ^Xoy^;rov^  the  principle  of 
(nflammability,  or  that  which,  in  any  substance,  burns  ivitb  blaze. 

J  Derived  from  the  verb  wrtxpoww,  repelh:  hence  to  (xm^ovovy  ibe  priti' 
fiple  of  repulsion. 


Chemical  Philosophy.  103 

land  Industry,  must  undoubtedly  be  given  to  their 
author/ 

Besides  the  revolutions  and  improvements  in 
the  doctrines  and  in  the  language  of  chemistry 
which  have  been  detailed,  various  instruments  and 
machines,  of  great  value,  for  measuring  chemical 
substances,  or  facilitating  chemical  processes,  have 
been  invented  in  the  course  of  the  last  century. 
Of  some  of  the  most  important  of  these  it  will 
be  proper  to  give  a  short  account. 

At  an  early  period  of  the  century,  while  spe- 
culations on  the  nature  and  properties  of  Heat  en- 
gaged the  attention  of  the  philosophical  world, 
various  contrivances  for  measuring  this  fluid  were 
invented  and  adopted.  The  Thermometer,  which 
had  been  first  used  about  the  beginning  of  the 
preceding  century,  was  constructed  on  a  new  and 
improved  plan,  by  Sir  Isaac  Newton,  in  1701. 
He  chose,  as  fixed  points  of  graduation,  those 
at  which  water  freezes  and  boils;  a  choice  which 
the  experiments  of  succeeding  philosophers  have 
proved  to  be  the  most  wise  and  convenient.  He 
also  introduced  the  use  of  oil  to  fill  the  tube,  in- 
•stead  of  alcoliol,  under  an  idea  that  the  former 
was  liable  to  fewer  disadvantages  than  the  latter. 
But,  after  all  the  labours  of  Sir  Isaac,  this  im- 
portant instrument  was  imperfect,  and  could  by 
no  means  be  considered  as  an  exact  standard  for 
pointing  out  the  various  degrees  of  temperature. 
Accordingly,  about  the  year  1724,  Mr.  Fahren- 
heit, of  Amsterdam,  suggested  the  use  of  ther- 
mometers made  with  mercury,  and  presented  one 

i  Those  who  wish  to  see  a  more  detailed  account  of  Dr.  Mitchill*5 
new  chemical  opinions  and  terms,  will  find  it  in  his  Explanation  of  the  Sy 
nopsis  of  Chemical  Nomenclature  and  Arrangement^  See.  lately  published.  Much 
information  on  this  subject  may  also  be  found  in  the  volumes  of  the  Medical 
Repository^  and  in  several  of  the  European  journals.  In  these  publications 
the  reader  will  see  the  respectful  manner  in  which  the  inquiries  of  the 
learned  Prof^s^pr  have  been  noticed  in  different  part*  of  £wope. 
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of  this  kind  to  the  Royal  Society  of  London.  It 
was  soon  found  that  this  fluid  was  preferable  to 
all  others,  being  more  homogeneous,  more  easily 
freed  from  air,  more  regularly  expansible  by  dif- 
ferent degrees  of  heat,  and  more  difficult  to  con- 
geal. Mr.  Fahrenheit  also  proposed  a  new  mode 
of  graduating  the  instrument.  His  thermometer 
has  since  come  into  general  use  in  Great-Britain, 
America,  and  in  the  various  parts  of  the  world  in 
which  British  habits  prevail. 

In  1730  M.  Reaumur,  a  French  philosopher, 
constructed  a  thermometer  on  a  new  plan.  He 
adopted  a  mode  of  graduation  different  both  from 
Newton  and  Fahrenheit,  and  resumed  the  use 
of  alcohol.  His  plan  was,  of  course,  still  far  from 
being  perfect.  The  thermometer  now  in  use  in 
France,  and  through  a  great  part  of  the  conti- 
nent of  Europe,  under  the  name  of  Reaumur's, 
ought  strictly  to  be  called  Mr.  De  Luc's,  who 
made  a  very  important  alteration  in  Mr.  Reau^ 
•mur's  mode  of  graduating  the  instrument,  and 
again  exchanged  alcohol  for  mercury.  In  1733 
M.  De  L'Isle,  of  Petersburgh,  constructed  a  mer- 
curial thermometer  on  the  principle  of  that  form- 
ed by  Reaumur.  This  is  generally  used  in  Russia. 
.Another,  graduated  in  a  different  manner,  by  Cel- 
sius, and  also  filled  with  mercury,  is  most  popular 
in  Sweden.'^ 

Besides  these  leading  inventions  and  revolutions 
.which  the  history  of  thermometers  presents,  the 
plans  which  have  been  suggested  in  modern  times, 
for  improving  this  instrument,  are  many  and  in- 
genious. These  have  been  successively  proposed 
by  Lord  Cavendish  in  1757;  by  Mr.  Six  in  1782; 
by  Dr.  Rutherford  in  1790;  and  still  more  re- 
cently by  Mr.  Keith,  whose  new  self -registering 


/  Sec  Marti Ne's  Essay  on  thermometers. 
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thermometer  is  said  to  be  the  most  ingenious, 
simple,  and  perfect  of  any  which  has  hitherto  ap- 
peared. 

It  was  still,  however,  an  important  desidera- 
tum to  find  some  easy  and  exact  method  of 
measuring  very  high  degrees  of  heat.  Such  a  me- 
thod was  not  long  since  invented  by  Mr.  Wedge- 
w^ooD,  of  Great-I3ritain,  a  gentleman  well  known 
for  his  great  improvements  in  the  art  of  pottery. 
After  many  experiments,'''  he  produced  an  instru- 
ment which  he  called  a  pyrometer,  and  which,  by 
means  of  the  contraction  of  clay,  marks,  with  much 
precision,  the  different  degrees  of  heat,  from  947*^ 
of  Fahrenheit's  scale,  to  the  greatest  heat  of  an 
air-furnace. 

It  was  first  observed  by  Dr.  Black,  that  dif- 
ferent bodies  have  different  capacities  for  imbibing 
and  retaining  heat.  The  fact  was  afterwards  no- 
ticed, and  the  subject  further  investigated,  by 
Drs.  Irvine  and  Crawford,  and  by  Professor 
WiLCKE,  of  Stockholm.  The  last  named  gentle- 
man called  the  quantity  of  caloric  necessary  to 
raise  the  temperature  of  substances  a  given  num- 
ber of  degrees,  their  specific  heat.  For  measuring 
this  heat  an  instrument  was  contrived  by  Messrs. 
De  la  Place  and  Lavoisier,  and  called  by  the 
latter  a  calorimeter ;  the  nature  and  value  of  which 
will  be  found  exhibited  in  various  books  of  che- 
mistry. 

Another  instrument,  invented  in  modern  times, 
and  which  has  engaged  much  of  the  attention  oif 
chemists,  is  the  eudiometer.  This  instrument  was 
invented  by  Dr.  Priestley,  and  is  used  for  as- 
certaining the  purity  of  the  atmospherical  air,  or 
the  quantity  of  oxygen  contained  in  it,  which  is 
indicated  by  the  diminution  of  its  volume  on  being 

m  Sw  Fhiioso^hleal  Transactions  for  178^,   X784,  l^%6, 
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mixed  with  nitrous  air.  The  discovery  of  this  prow 
perty  of  nitrous  gas,  and  the  invention  founded 
upon  it,  soon  gave  rise  to  many  attempts  to  in> 
prove  on  the  principle,  and  to  contrive  eudiome- 
ters of  a  more  elegant  and  advantageous  kind, 
and  with  different  materials.  These  attempts 
were  made,  and  various  plans  successively  pro»- 
posed  by  M.  Landriani,  Mr.  Magellan,  M. 
FoNTANA,  Mr.  Cavallo,  M.  DeSaussure,  Mr. 
Cavendish,  M.  Morveau,  and  several  others. 
Of  these,  the  contrivances  of  Fontana  and  Mor- 
veau have  been  pronounced  the  best.  The  latter 
employs-  sulphiiret  of  pol-ash  instead  of  nitrous 
air,  and. measures  the  proportion  of  oxygen  pre- 
sent by  the  quantity  absorbed  by  the  sulphureL 
But  the  instrument,  in  its  most  favourable  form,  is 
still  liable  to  much  uncertainty  and  inaccuracy  in 
its  application. 

The  machine  for  impregnating  w^ater  with  car- 
home  acid  gas,  or  ^/ixed  air,  invented  a  few  years 
ago  by  Dr.  Nooth,  of  Great-Britain,  deserves  to 
be  respectfully  mentioned,  as  a  monument  of  in- 
genuity, and  as  a  very  useful  piece  of  furniture 
for  every  chemist  and  physician.  Besides  this, 
our  list  might  be  enlarged  by  the  enumeration  of 
many  other  instruments  and  machines  which  have 
been  added  to  the  chemical  apparatus  in  modern 
times,  and  which  have  greatly  contributed  to  the 
ease,  elegance,  and  perfection  of  chemical  experi- 
ments. 

After  mentioning  the  great  names,  and  the  bril- 
liant discoveries,  which  have  been  recounted  in 
the  foregoing  pages,  it  would  be  unjust  to  omit 
taking  notice  of  some  other  philosophers  who  have 
distinguished  themselves  by  their  publications  or 
experiments  in  this  branch  of  science.  Among  a 
great  number,  whose  names  and  labours  will  be 
found  honourably  recorded  in  the  scientific  history 
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of  the  age,  we  may  mention  Bishop  Watson,  Mr. 
Nicholson,  Dr.  St.  John,  Mr.  Henry,  Mr.  Par- 
kinson, Mr.  Cruikshank,  Dr.  Darwin,  Lord 
DuNDONALD,  Dr.  AusTiN,  Mr.  Lambe,  Mr.  Hig- 
gins,  and  Dr.  Thompson,  of  Great-Britain; 
Messrs.  Chaptal,  Monge,  Monnet,  D'Arcet, 
Beaume,  Lemery,  Cadet,  Thouvenal,  La  Me- 
THERiE,  Adet,  and  Seguin,  of  France;  and  Junc- 
ker,  Schrgeder,  Wenzel,  Henkel,  Jacquin, 
Meyer,  Crell,  Van  Romberg,  and  Hermstadt, 
of  Germany;  to  say  nothing  of  many  others, 
equally  entitled  to  praise,  in  almost  every  culti- 
vated part  of  Europe." 

From  the  above  general  statements,  it  appears 
that  within  the  last  half  century  the  empire  of 
chemistry  has  been  wonderfully  extended.  It  is 
but  a  short  time  since  this  science  recognized,  as 
the  subjects  of  her  sway,  only  a  few  metals  and 
viedicines.  She  has  lately  subjected  to  her  sceptre 
the  various  kinds  of  earths  found  in  the  composi- 
tion of  our  globe;  the  different  /?z^/(^^'  with  which 
we  are  conversant,  whether  of  the  aqueous  or  ga- 
seoiis  form  ;  the  various  kinds  of  vegetable,  animal, 
and  mineral  bodies  which  surround  us;  and  almost 
every  substance  capable  of  composition  or  analysis. 
In  short,  she  has  extended  her  claims  to  every 
species  o^  animate  and  inanimate  matter,  and  main- 
tains authority  over  a  territory  of  physical  science 
which  may  be  called  immense,  when  compared 
with  her  former  dominions. 

But  chemistry  has  not  only  gained,  during  the 
eighteenth  century,  a  great  extent  of  empire;  it  is 
also  distinguished  for  having  acquired,  in  the  same 
period,  a  more  practical  and  useful  cast  than  ever 

n  The  contributions  made  to  chemical  knowledge  by  most  of  the  above 
named  gentlemen  may  be  found  either  in  distinct  works,  published  by 
themselves,  or  in  the  Philosophical  Transactions^  the  journal  d<:  Fhysiquc^  thc" 
An/isles  de  Chimi.-,  or  other  scientific  journals. 
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before.  By  the  ancient  cultivators  of  this  science 
it  was  chiefly  regarded  as  an  object  of  curiosity, 
or  as  a  source  of  amusement.  But  in  the  hands  of 
later  chemists  it  has  been  converted  into  a  most 
instructive,  interesting,  and  invaluable  science. 
There  is  scarcely  an  art  of  human  life  which  it  is 
not  fitted  to  subserve;  scarcely  a  department  of 
human  inquiry  or  labour,  either  for  health,  plea- 
sure, ornament,  or  profit,  which  it  may  not  be 
made,  in  its  present  improved  state,  eminently  to 
promote. 

To  the  husbandman  this  science  furnishes  prin- 
ciples and  agents  of  inestimable  value.    It  teaches 
him  Xh^  food  of  plants;  the  choice  and  use  of  ma- 
Tiures ;  and    the    best   means    of  promoting   the 
vigour,  growth,  productiveness,  and  preservation 
of  the  various  vegetable  tribes.     To  the  manufac- 
turer chemistry  has  lately  become  equally  fruitful 
of  instruction  and  assistance.     In  the  arts  of  hrezv- 
i7ig,  tamiing,  dyeing,  and  bleaching,  its  doctrines  are 
precious  guides.     In  making  soap,  glass,  pottery, 
and  all  metallic  wares,  its  principles  are  daily  ap- 
plied, and  are  capable  of  still  more  useful  appli- 
cation as  they  become  better  understood.   Indeed, 
every  mechanic  art,  in  the  different  processes  of 
which  heat,  moisture,  solution,  mixture,  or  fer- 
mentation are  necessary,  must  ever  keep  pace  in 
improvement  with  this  branch  of  philosophy.    To 
the  physician  this  science  is  of  still  greater  value, 
and  is  daily  growing  in  importance.     He  learns 
from   it  to  compound  his  medicines;  to  disarm 
poisons  of  their  force;  to  adjust  remedies  to  dis- 
eases; and  to  adopt  the  general  means  of  preserv- 
ing health.     To  the  student  of  natural  history  ih^ 
doctrines  of  chemistry  furnish  instruction  and  as- 
sistance at  every  step  of  his  course;  as  many  of 
his  inquiries  can  be  prosecuted  with  success  only 
through  the  medium  of  careful  analysis.     To  the 
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ptiblic  economist  chemistry  presents  a  treasure  of 
usefuJ  information.  By  means  of  this  science  alone 
can  he  expect  to  attack  with  success  the  destroy- 
ing pestilence,  so  far  as  it  is  an  object  of  human 
prevention,  and  to  guard  against  other  evils  to 
which  the  state  of  the  elements  gives  rise.  And 
in  order  to  the  prosecution  of  numberless  plans  of 
the  philanthropist  to  any  extent  or  effect,  some 
acquaintance  with  the  subject  in  question  seems 
indispensably  necessary.  Finally,  to  the  domestic 
economist  this  science  abounds  with  pleasing  and 
wholesome  lessons.  It  enables  him  to  make  a 
proper  choice  of  meats  and  driiiks;  it  directs  him 
to  those  measures  with  respect  to  aliment,  cookery ^ 
cloathing,  and  respiration,  which  have  the  best 
tendency  to  promote  health,  enjoyment,  and  cheap- 
ness of  living;  and  it  sets  him  on  his  guard  against 
many  unseen  evils,  to  which  those  who  are  igno- 
rant of  its  laws  are  continually  exposed.  In  a 
word,  from  a  speculative  science,  chemistry,  dur- 
ing the  eighteenth  century,  has  become  eminently 
and  extensively  2, practical  one;  from  an  obscure, 
humble,  and  uninteresting  place  among  the  ob- 
jects of  study,  it  has  risen  to  a  high  and  dignified 
station ;  and  instead  of  merely  gratifying  curiosity, 
or  furnishing  amusement,  it  promises  a  degree  of 
utility,  of  which  no  one  can  calculate  the  conse- 
quences, or  see  the  end. 

But  while  the  great  improvements  which  have 
been  made  in  chemical  philosophy  during  the  last 
century  are  readily  admitted,  it  may  not  be  impro/ 
per,  before  closing  this  chapter,  to  take  notice  of 
the  gross  abuses  which  have  been  adopted  by  some 
of  the  most  celebrated  cultivators  of  the  science 
in  question,  and  v^hich  have  contributed  to  lessen 
its  value  in  the  view  of  many  serious  inquirers. 
A  few  extravagant  and  enthusiastic  votaries  of 
chemistry  have  undertaken,  on  chemical  princi- 
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pies,  to  account  for  all  the  phenomena  of  motion^ 
life,  and  viind;  and  on  those  very  facts  which 
clearly  prove  w^ise  design,  and  the  superintending 
care  of  an  infinite  Intelligence,  have  attempted 
to  build  a  fabric  of  atheistical  philosophy.  This  is 
a  remarkable  instance  of  those  oppositions  of  set- 
€7ice  falsely  so  called^  of  v^hich  an  inspired  writer 
speaks,  and  for  which  the  past  age  has  been  re- 
markably distinguished. 

How  far  the  present  fashionable  system  of 
chemical  doctrine  and  language  may  stand  the 
test  of  future  experiments,  and  command  the 
assent  of  future  generations,  is  far  from  being  cer- 
tain. He  who  has  attended  to  the  course  of  things 
in  the  short  space  of  time  since  it  was  published, 
will  see  little  reason  to  expect  for  it  that  undis- 
turbed and  permanent  reign  which  its  advocates 
have  fondly  hoped.  It  is  somewhere  remarked 
by  Lord  Bacon,  that  the  sciences  are  apt  to  suffer 
by  being  too  soon  reduced  to  a  system.  There  are 
probably  few  sciences  to  which  this  remark  ap- 
plies with  such  peculiar  force  as  to  chemistry. 
The  structure  at  present  most  popular  is  fair  and 
beautiful.  An  engaging  simplicity  reigns  in  al- 
most every  part.  But  many  believe  that  this  sim- 
plicity is  deceptive.  Some  of  the  doctrines  which 
hold  an  important  place  in  the  fabric  are  too  vague 
and  conjectural  to  be  admitted  with  full  confi- 
dence, and  others  are  daily  undergoing  modifica- 
tions, which  threaten  still  further  and  more  essen- 
tial changes.  Notwithstanding  the  mathematical 
precision  with  which  the  sanguine  chemist  affects 
to  speak  of  his  axioms,  yet  how  discordant  are 
the  results  of  different  experiments !  These  facts, 
it  must  be  acknowledged,  "  betray  the  lameness 
of  some  received  principles,  and  excite  suspicions 
with  respect  to  the  legitimacy  of  some  capital 
analyses."     But  the  enlightened  and  enterprizing 
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philosopher  will  not  be  discouraged  by  such  proofs 
of  the  imperfection  of  human  knowledge.  The 
builders  of  erroneous  systems  become  indirectly 
the  promoters  of  truth,  by  contributing  to  the  ex- 
amination and  rejection  of  falsehood.  We  can 
only  hope,  in  the  present  world,  to  be  continually 
approximating  toward  the  point  of  complete  phi- 
losophic illumination,  without  ever  reaching  it; 
and  this  approximation  must  always  be  made 
through  successive  defiles  of  illusion,  empiricism, 
and  false  theory.  In  this  course  honesty,  atten- 
tion, and  patient  perseverance,  are  the  great  re- 
quisites for  obtaining  success.  With  these,  though 
we  cannot  expect  to  develope  all  the  mysteries  of 
nature,  which  is  the  prerogative  of  its  Author 
alone ;  yet  we  may  hope,  in  time,  to  detect  ana- 
logies, to  ascertain  laws,  to  systematize  scattered 
facts,  and  to  unlock  treasures  of  science,  which 
appear  at  present  far  removed  from  human  scru- 
tiny, and  against  the  knowledge  of  which  the 
feebleness  of  our  powers  seems  to  raise  everlast- 
ing barriers. 


CHAPTER  III. 

NATURAL  HISTORY. 

1  HIS  department  of  science  scarcely  yields  to 
either  of  the  preceding  in  the  extent  and  value  of 
the  improvements  which  it  has  received  within 
the  period  under  consideration.  Many  of  the  ob- 
jects, indeed,  to  which  natural  history  relates, 
have  been,  in  some  degree,  known  and  studied 
by  man,  from  the  earliest  ages,  as  means  of  sup- 
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plying  the  wants,  and  obtaining  the  luxuries  of 
life.  Solomon,  the  king  of  Israel,  we  are  told, 
spake  of  trees,  from  the  cedar  tree  that  is  in  Leba^ 
non,  even  unto  the  hyssop  that  springeth  out  of  the 
wall: — he  spake,  also,  of  beasts,  and  of  birds,  and 
of  creeping  thijigs,  and  offshes°  And,  if  we  may 
judge  from  the  respectful  terms  in  which  such 
studies  are  mentioned,  in  this  and  in  various 
other  passages  of  sacred  scripture,  we  may  con- 
clude they  were  held  in  high  estimation  in  very 
early  times.  It  was  not,  however,  until  long  after 
the  revival  of  letters  and  science  in  Europe,  that 
natural  history  began  to  receive  the  attention  due 
to  its  importance.  Toward  the  close  of  the  se- 
venteenth century,  after  several  learned  societies 
in  Great-Britain,  and  on  the  continent,  had  been 
formed,  the  taste  for  this  branch  of  study  com- 
menced, and  has  been  ever  since  gradually  ex- 
tending itself  over  the  civilized  world. 

At  an  early  period  of  the  eighteenth  century, 
many  persons  were  busily  employed  in  collecting 
and  publisliing  facts  in  Natural  History,  especially 
in  Zoologi/  and  Botany.  But  though  these  in- 
quirers rendered  important  service  to  this  depart- 
ment of  philosophy,  it  was  rather  by  communi- 
cating a  knowledge  of  details,  than  by  enlight- 
ened and  correct  philosophizing  on  the  subjects 
which  came  before  them.  Scarcely  any  thing  had 
been  effected,  on  a  great  scale,  previous  to  the 
appearance  of  Ltnn.^^us,  an  illustrious  Swede,  who, 
by  his  first  publications,  in  1735,  gave  a  new 
aspect  to  the  whole  science,  and  commenced  what 
has  been  with  much  justice  styled  the  ''  golden 
age'*  of  Natural  History. — Almost  every  thing 
that  had  been  done  in  the  great  business  of  Clas* 
sijication,  before  his  time,  was  confused,  and  ex- 
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tecdingiy  defective;  and,  in  some  of  the  king- 
doms of  nature,  few  attempts  of  the  kind  had 
been  made.  It  is  not  necessary  to  remind  the 
intelligent  reader  how  much  this  deficiency  must 
hav^e  perplexed  and  retarded  the  inquirer,  at  every 
step  of  his  course.  It  was  reserved  for  Linnjeus, 
a  man  equally  distinguished  for  the  benevolence 
and  piety  of  his  heart,  the  extent  of  his  learning, 
and  the  greatness  of  his  views,  to  remedy  the  de- 
fect. To  his  luminous  and  expanded  mind,  the 
arduous  task  of  generalizing  and  arranging  seemed 
to  be  an  easy  and  familiar  process.  He  introduced 
new  methods  of  classification  into  all  the  more 
important  branches  of  natural  history;  made  large 
additions  to  its  known  facts  and  principles;  ex- 
cited a  thirst,  before  unequalled,  for  this  kind  of 
knowledge ;  and  prepared  the  way  for  a  great  por- 
tion of  the  improvements  which  have  been  made 
by  succeeding  naturalists. 

While  the  last  age  produced  much  new  light 
in  the  philosophy  of  natural  history,  and  added 
immense  riches  to  its  former  stores,  it  also  gave 
to  this  science  new  distinction  as  an  object  of 
study  in  seminaries  of  learning. — At  the  close  of 
the  seventeenth  century,  it  is  believed,  few  pro- 
fessorships had  been  instituted,  even  in  the  most 
distinguished  universities,  for  instructing  youth  in 
this  interesting  department  of  knowledge.  Since 
that  time  few  important  colleges  or  universities 
have  failed  to  add  such  professorships  to  their 
former  plans  of  instruction,  and  to  place  natural 
history  among  the  indispensable  objects  of  atten- 
tion in  an  academic  course.  By  these  and  other 
means  new  honours  have  been  bestowed  on  this 
branch  of  science,  new  encouragement  given  to 
the  zeal  and  exertions  of  inquirers,  new  roads  to 
improvement  opened,  and  new  opportunities  af^ 
forded,  at  once,  of  diffusing  a  taste  for  investi- 
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gations  of  this  nature,  and  of  extending  the  irl- 
lormation  which  genius  and  industry  had  gained. 

But  it  will  be  more  satisfactory  to  take  a  brief^ 
view  of  the  several  kingdoms  of  nature,  and  to 
state  some  leading  facts  concerning  the  progress 
which  has  been  made  in  each/ 

ZOOLOGY. 

At  the  beginning  of  the  eighteenth  century 
considerable  progress  had  been  made  in  this  branch 
of  Natural  History,  by  the  inquiries  and  discoveries 
of  Harvey,  Redi,  Malpigi,  Willughby,  and 
Ray.  These  illustrious  men  discarded  several 
erroneous  doctrines  which  had  long  been  received, 
particularly  the  doctrine  of  equivocal  generation, 
and  threw  much  light  on  the  principles  of  physio- 
logy. Ray,  being  dissatisfied  with  Aristotle's 
classification  of  animals,  invented  a  new  one, 
founded  on  the  structure  of  the  heart.  To  this 
he  was  particularly  led  by  the  discoveries  of 
Harvey,  relating  to  the  circulation  of  the  bloody 
which  had  been  a  little  before  announced,  and 
excited  much  attention  in  the  philosophical  world. 
From  the  time  of  Ray  till  that  of  Linn^.us,  little 
progress  was  made  in  Zoology.  A  few  books, 
during  this  interval,  were  published  on  the  sub- 
ject; but  they  did  little  more  than  make  some  in- 
considerable additions  to  the  number  of  facts  be- 
fore known.  The  achievements  of  the  celebrated 
Swedish  Professor  in  this,  as  well  as  in  the  other 
branches  of  natural  history,  cannot  be   contem- 

p  The  contents  of  this  chapter  have  been  principally  collected  fronx 
Smith's  Tracts  on  Naturjl  History,  and  various  other  works,  on  detached 
parts  of  the  subject;  some  of  which  will  be  found  quoted,  or  referred  to, 
in  the  following  pages.  For  a  knowledge  of  some  of  the  facts  and  name» 
here  detailed,  I  am  indebted  to  Professor  Barton,  of  Philadelphia,  who» 
in  a  conversation  on  the  subject,  furnished  me  with  much  valuable  infoT- 
mation;  and  with  profitable  hiats  fof  direaing  my  in^uiri€»« 
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plated  without  admiration.  He  described  many 
new  animals,  and  formed  a  new  arrangement  and 
nomenclature,  in  many  respects  original,  and 
in  general  greatly  superior  to  any  that  had  gone 
before  him.  From  this  period  writers  on  the  va- 
rious departments  of  the  animal  kingdom  began 
rapidly  to  increase  in  number,  in  the  extent  of 
their  information,  and  in  the  accurate  and  philo- 
sophical aspect  of  their  descriptions. 

Soon  after  Linn^us  appeared  M.  Klein,   of 
Dantzic,  who  warmly  opposed  a  number  of  the 
alterations  proposed  by  that  illustrious  naturalist, 
and  signalized  himself  as  his  adversary.     Klein 
gave  to  the  world  a  new  method  of  classification, 
rounded  on  the  toes,  hoofs,  &c.  and  by  his  multi- 
farious  works,    on   almost    every   department   of 
zoology,  which  he  treated  both  systematically  and 
physiologically,  rendered  very  important  service  to 
the  science.     About  the  same  time  flourished  M. 
Brisson,  a  French  naturalist  of  very  high  character, 
and  whose  publications,  particularly  on  Quadrupeds 
and  Birds,  rank  in  the  first  class  on  their  respective 
subjects.     Indeed,  in  the  accuracy  of  his  descrip- 
tions, and  the  excellency  of  his  plates,  he  may  even 
be  pronounced  superior  to  Linn^us  himself.   After 
Brisson  may  be  mentioned  his  countryman  the 
Count  DE  BuFFON,  who,  though  more  sprightly 
and  interesting  as  a  writer,  in  which  he  excels 
all  other  natural  historians,  is  far  less  accurate  and 
philosophical.     His  neglect  of  regular  systematic 
arrangement  is  a  great  defect,  and  must  ever  lessen 
the  value  of  his  works.     He  was  a  zealous  cul- 
tivator of  zoology,  and  by  his  splendid  publica- 
tions and  captivating  style  made  himself  admired 
throughout  the  scientific  world.  And  though  many 
ot  his  hypotheses  are  whimsical,  extravagant,  and 
delusive,  it  must  yet  be  allowed  that  he  did  much 
to  encourage  and  forward  the  study  of  nature; 
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that  he  made  many  observations  of  great  valuer 
that  he  collected  a  multitude  of  interesting  facts; 
and  that  his  works  hold  a  very  important  place  in 
the  zoological  history  of  the  age. 

Contemporary  with  Buffon  was  Mr.  Pennant, 
of  Great-Britain,  who  is  unquestionably  entitled 
to  a  place  among  the  greatest  zoologists  of  the 
eighteenth  century.  By  his  writings,  as  valuable 
as  they  are  voluminous,  he  contributed  greatly  to 
the  advancement  of  this  branch  of  natural  history. 
He  was  the  author  of  a  new  arrangement  of  Qiiad- 
7'upeds,  more  nearly  resembling  Ray's,  of  the  for- 
mer century,  than  any  other.  On  this  subject  his 
work  may  be  pronounced  equal  to  any,  if  not  the 
best  that  has  yet  been  presented  to  the  student  of 
nature.  Within  the  same  period,  Professor  Blu- 
MENBACH,  of  Goettiugcn,  distinguished  himself  by 
his  zoological  and  physical  inquiries,  and  particu- 
larly by  a  new  method  of  arranging  Qiiadriipeds^. 
To  these  great  names  may  be  added  that  of  Pro- 
fessor Pallas,  of  Petersburgh,  who,  in  zoology,  as 
well  as  in  several  other  branches  of  science,  has 
done  much,  and  is  to  be  considered  as  ranking  with 
the  very  first,  if  not  as  standing  at  the  head  of  all 
the  naturalists  now  living. 

Besides  these  distinguished  systematic  writers 
on  the  subject  of  zoology  in  general,  particular 
departments  of  the  science  have  been  cultivated, 
and  greatly  improved,  by  men  scarcely  less  emi- 
nent, or  less  worthy  of  praise.  Of  some  of  these 
inquiries  and  publications  a  brief  notice  will  be 
attempted. 

It  is  proper  to  begin  with  the  natural  history  of 
the  ^first  Linna^an  class,  the  Mamvialia.  On  this 
class  almost  all  the  great  writers  whose  names  were 
just  mentioned,  have  made  large  and  instructive 
publications.  In  addition  to  what  has  been  accom- 
plished by  them,  especially  by  LiNNiEus,  Klein, 
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Pennant,  and  Buffon,  the  labours  of  Professor 
E.  Zimmerman,  of  Brunswick,  to  throw  light  on 
this  class  of  animals,  do  him  great  honour.  His 
conception  and  execution  of  a  Zoological  Charts 
accompanying  his  work  on  the  Mammalia,  may  be 
considered  as  one  of  the  most  philosophical  pro- 
ductions of  the  age.  This  ingenious  invention  has 
been  extended  and  improved  by  M.  Jauffret,  a 
distinguished  naturalist  of  France.  Beside  these, 
many  others  deserve  notice  for  their  successful  la- 
bours in  illustrating  particular  parts  of  this  exten- 
sive field  of  inquiry. 

Much  has  been  done,  during  the  last  century, 
toward  completing  the  natural  history  of  man.  In 
the  list  of  experimenters  and  authors  on  this  sub- 
ject, Albinus,  a  Dutch  naturalist,  holds  the  first 
place,  with  respect  to  time.  He  was  a  very  great 
anatomist;  and  was  one  of  the  first  who  attended, 
in  a  scientific  manner,  to  the  seat  of  colour  in 
human  beings.  The  next  important  publication, 
on  the  same  branch  of  natural  history,  was  by  the 
celebrated  John  Reinhold  Forster,'^  who  threw 
considerable  light  upon  it.  He  was  followed  by  the 
Rev.  Dr.  Smith,  President  of  the  College  of  New- 
Jersey,  who,  in  his  ingenious  and  learned  Essay 
on  the  Causes  of  the  Variety  of  Co7nplexion  and 
Figure  in  the  Human  Species,^  gave  a  very  instruc- 
tive and  interesting  view  of  the  subject.  The 
natural  history  of  man  has  also  been  treated  in  a 
more  general  way  by  Buffon  and  Verey,'  of 
France;    by  Blumenbach,'  Zimmerman,*"  Lud- 


7  See  Forster's  Observations^  Iffc.  4tO.  I778. 

r  Dr.  Smith's  £ssay  was  favourably  received  not  only  in  his  own  country, 
but  also  in  Great-Britain,  and  on  the  continent  of  Europe,  where  seve- 
ral editions  of  it  were  circulated,  in  the  English,  French,  and  Germaa 
languages. 

s   Natural  History  of  Man^  &c.  2  vols.  8vo. 

t   Be  Generis  Humant  Varietate  Natli>a^  &C.   Goettlngen,  I795. 

^'   Geographical  History  of  Man ^  &C.  8vo.  3  vols.  Leipsic,  1 778. 
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wig/  and  Soemering/'  of  Germany;  and  by  Pro- 
fessor Pallas,  of  Russia.  To  which  may  be  ad- 
ded the  great  anatomical  discoveries  and  improve- 
ments, by  the  Monros,  Camper,  the  Hunters, 
Daubenton,  Bourgelat,  and  many  others. 

It  will  not  be  improper  here  to  take  notice  of 
some  of  the  writings  of  Sir  William  Jones,  as 
calculated  to  throw  much  light  on  the  natural 
history  of  man,  through  the  medium  of  inquiries 
concerning  language,  habits,  religion,  8cc.  The 
various  and  valuable  instruction  which  the  discern- 
ing student  of  this  branch  of  science  may  derive 
from  those  writings,  is  too  obvious  to  require  ex- 
planation. The  general  philosophy  of  man  has 
been  considered,  in  a  different  view,  in  the  cele- 
brated but  erroneous  publications  of  Hartley 
and  Helvetius.  A  late  work  on  the  Physical 
History  of  Maiiy  by  Meiners,  of  Germany,  and 
another,  entitled  Outlines  of  the  History  of  Ma7i, 
by  Herder,  of  the  same  country,  are  considered, 
"by  many,  as  furnishing  much  new  and  important 
instruction  on  this  subject.*  And,  finally,  the  nu- 
merous voyagers  and  travellers  with  which  modern 
times  have  abounded,  have  contributed  greatly  to 
enlarge  our  knowledge  of  the  human  character  and 
powers,  and  have  brought  to  light  many  facts 
toward  the  formation  of  a  satisfactory  system  on 
this  subject. 

In  the  natural  history  oi  Quadrupeds,  the  amount 
of  improvement,  during  the  last  century,  was 
very  great.  All  the  distinguished  systematic  wri- 
ters before  mentioned,  have  rendered  extensive  and 


tt  Plan  of  a  Natural  History  of  the  Human  Species  delineated,  &c.  1 796. 

V)  Essay  on  the  Difference  betiveen  the  Conformation  of  the  European  and  the 
fJegro,  &c. 

X  Meiners'  work  I  have  never  seen,  and  amnot  well  acquainted  with 
Its  character;  with  that  of  Herder  I^have  some  acquaintance,  and  am 
very  far  from  believing  that  it  merits  the  high  character  which  many  have 
given  it. 
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Important  services  to  this  branch  of  zoology. 
Besides  these,  the  names  of  many  other  respectable 
naturalists  might  be  recounted,  who  have  devoted 
their  investigations  to  particular  species,  and 
described  them  with  great  accuracy  and  splendour. 
The  scientific  journals  and  memoirs  of  learned 
societies,  in  every  part  of  the  century,  exhibit  a 
large  and  very  interesting  amount  of  labour  per- 
formed by  these  diligent  and  useful  inquirers. 

But  among  the  various  investigations,  in  this  de- 
partment of  natural  history,  which  distinguish  the 
eighteenth  century,  few  are  more  curious  than 
those  respecting  \hQ  fossil  bones  of  animals ,  now  no 
longer  known  in  the  living  state.  These  remains 
of  animals,  chiefly  of  the  quadruped  kind,  have 
been  discovered  at  many  different  periods,  from  the 
commencement  of  the  century  to  its  conclusion; 
and  in  almost  every  part  of  the  world,  to  which 
naturalists  have  had  free  access.  Among  many 
who  have  distinguished  themselves  by  their  inqui- 
ries respecting  these  fossil  bones,  are  Sir  Hans 
Sloane,  Daubenton,  Buffon,  Pallas,^  Gmelin, 
and  Dr.  W.  Hunter.  M.  Cuvier,  of  France, 
has  been  for  some  time  engaged  in  a  very  exten- 
sive work  on  this  subject,  which  is  likely  to  prove 
very  interesting  to  the  philosophical  world.     He 


y  Professor  Pallas  expresses  the  fullest  conviction,  that  the  fossil  bones 
found  in  Siberia  were  carried  thither  by  the  Flood,  or  by  some  such  great 
inundation  as  the  sacred  history  describes.  His  first  idea  was,  that  the 
climate  was  once  warm  enough  to  be  the  native  country  of  the  elephant^ 
and  that  it  had  since  undergone  a  radical  change.  But  when  he  visited, 
during  his  travels,  the  spots  where  these  bones  were  found,  he  candidly 
lenounced  his  former  hypothesis,  and  expressed  a  full  conviction,  in  con- 
formity with  the  opinion  of  many  other  modern  philosophers,  that  they 
must  have  been  carried  thither  by  water;  and  that  nothing  but  a  sudden 
and  general  irruption  of  waters,  such  as  the  deluge  is  represented  to  have 
been,  could  have  transported  those  bones,  from  their  native  regions,  so  far 
to  the  north.  In  proof  of  this  he  informs  us,  that  the  bones  are  generally 
found  separate,  as  if  scattered  by  the  waves;  covered  with  a  stratum  of 
mud;  and  commonly  intermixed  with  the  remains  of  marUit  ammals  u,iS 
plants,     CQKit  TraviU  in  E^msiitx 
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enumerates  twenty-three  species  of  bones  which 
have  been  found,  all  belongbg  to  animals  un- 
known at  the  present  day,  and  of  whose  exist- 
ence there  is  no  other  trace  than  these  relics. 
Of  this  number,  twelve  were  determined  by  pre- 
ceding inquirers,  and  eleven  he  considers  as  having 
been  first  discovered  and  settled  by  himself.  Be- 
sides these,  he  speaks  of  a  number  of  other  species, 
concerning  which  some  uncertainty  still  remains. 

Of  these  fossil  hones  none  have  attracted  more 
attention  than  those  belonging  to  the  unknown 
animal  denominated  the  Mammoth^''  found  in 
several  parts  of  the  world,  and  especially  in  North- 
America.  A  controversy  for  a  long  time  existed, 
whether  this  animal  were  a  species  of  elephant  or 
not;  and  both  the  affirmative  and  negative  sides  of 
the  question  were  confidently  maintained  by  emi- 
nent zoologists.  It  is  probable  the  dispute  is  now 
near  being  terminated,  as,  in  the  estimation  of 
good  judges,  proof  little  short  of  demonstrative  has 
appeared,  confirming  the  opinion  of  those  who 
assign  this  far-famed  animal  to  the  genus  Elephasf- 

Soon  after  the  first  publications  of  Linnjeus, 
Ornithology,  or  the  history  of  the  second  class  in  his 
system,  received  considerable  improvements  from 
Edwards,  an  English  naturalist,  who,  though  not 
remarkably  distinguished  as  a  systematic  writer, 
became  eminent  and  useful  by  the  accuracy  of  his 
descriptions,  and  the  excellence  of  his  drawings. 


s  The  name  mammoth  is  said  to  have  been  first  given  to  this  animal  in 
Russia.     It  is  a  corruption  from  ?!iemofh,   a  word  derived  from  the  Arabic. 

a  In  the  year  i8oi  Mr.  C.W.  Peale,  of  Philadelphia,  proprietor  of 
the  Museum  in  that  city,  and  who  has  been  for  a  number  of  years  distin- 
guished by  his  taste  for  inquiries  in  natural  history,  succeeded  in  obtaining 
two  complete  skeletons  of  the  mammoth,  dug  out  of  marle-pits,  in  the  State 
of  New-ifork.  From  an  inspection  of  these  skeletons  it  appears  that  they 
are  the  remains  of  elephants,  differing  but  little,  if  any  more,  from  either  of 
the  two  species  now  known,  than  these  latter  do  from  each  other.  Mr. 
Peale  is  certainly  entitled  to  the  thanks  of  every  lover  of  natural  history 
for  his  zeal  and  cxertigas  in  this  research. 
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"to  his  labours  succeeded  those  of  M.  Frisch,  a 
German,  whose  work  is  perhaps  the  most  philo- 
sophical and  interesting  that  was  ever  published 
on  the  subject.  After  him  came  the  celebrated 
Latham,  of  Great-Britain,  the  author  of  a  work 
on  ornithology,  which  is  probably  the  most  ex- 
tensive and  complete  yet  presented  to  the  world. 
The  history  of  birds  has  also  been  well  treated  by 
Brisson  and  Buffon,  of  France;  and  those  of 
Africa  have  been  ably  described  by  Vaillant,  of 
the  same  country.  In  addition  to  which  it  may 
be  worthy  of  notice,  that  the  plates  published  by 
order  of  the  King  of  France,  and  intended  to  ac- 
company Buffon's  history  of  birds,  are  certainly 
among  the  most  elegant  specimens  of  human  art 
ever  executed  to  promote  the  study  of  ornitho- 
logy. 

That  department  of  zoology  which  includes  the 
Amphibia^  or  the  third  Linucean  class,  has  also 
been  greatly  extended  and  improved  during  the 
eighteenth  century.  Besides  Linnjeus,  this  class 
was  treated,  with  much  ability,  by  Mr.  Catesby, 
an  English  gentleman,  who  resided  for  some  time 
in  America.^  Next  to  him,  Ur.  Garden,  of 
Great-Britain,  who  spent  a  number  of  years  iii 
South-Carolina,  communicated  much  nev/  light 
with  respect  to  the  animals,  generally,  and  especi- 
ally the  Amphibiay  of  our  country/  Dr.  Russell's 
great  w^ork  on  the  Serpents  of  the  Coromandel 
coast''  is  a  production  of  the  highest  excellence  in 
its  kind,  the   publication  of  w^hich   was  an  im- 


b  Natural  History  of  Carolina,  Florida j  and  the  Bahama  Islands,  &c.  By 
Mark  Catesby.     a  vols,  folio. 

c  Dr.  Garden,  who  was  a  respectable  physician  of  Charleston,  In  South- 
Carolina,  communicated  to  Linnjeus  much  valuable  information  concern- 
ing the  animals  of  America.  Few  names  occur  more  frequently,  or  are 
mentioned  with  more  honour  In  the  Sysiema  Natura  than  his. 

d  An  Account  of  Indian  Scrfents^  &c.  By  PATRICK  RuiSELt,  M,  D« 
F.  R.  S.  folio. 


^ 
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portant  event  in  the  progress  of  natural  history.- 
he  Serpents  have  also  been  largely  treated  of  by 
M.  Lacepede,  of  France,  who  formed  a  new 
arrangement  of  them,  founded  chiefly  on  the  scales, 
and  bearing,  in  several  respects,  a  considerable 
resemblance  to  that  of  Linnaeus.  The  same  writer 
Jhas  published  a  work  on  Oviparous  Qnadnipeds, 
in  which  he  has  much  improved  on  the  labours 
of  the  great  Swedish  naturalist.  The  natural  his- 
tory of  the  Tortoise  has  been  very  ably  and  com- 
pletely executed  by  Schoepf,  a  distinguished 
writer  of  Germany.  The  fascinating  poiver  ascribed 
to  serpents  has  been  the  subject  of  considerable 
discussion  during  the  period  under  review.  Those 
who  have  examined  this  subject  in  the  most  philo- 
sophical manner,  are  M.  Lacepede,  Professor 
JBlumexbach,  and  especially  Professor  Barton,  of 
Philadelphia,  whose  Essay  on  this  subject  is,  per- 
haps, the  most  satisfactory  hitherto  presented  to  the 
student  of  natural  history. 

AVithin  the  same  period,  IchtJiT/ology,  or  the 
history  of  the  fourth  IJnna^an  class,  has  been  cul- 
tivated with  equal  diligence  and  success.  In  this 
branch  of  zoology,  Artedi,  a  Swede,  and  fellow 
student  of  LiNN^iaus,  greatly  distinguished  him- 
self. Next  to  him  flourished  Gouan,  of  Montpel- 
lier,  who  adopted  the  Linnsean  arrangement,  and 
did  himself  much  honour  by  his  writings  on  this 
subject.  About  the  same  time  Marsigli,  an 
Italian,  in  his  history  of  the  Danube,  threw  much 
light  on  the  fishes  of  that  river,  and  of  course,  on 
7chtJiyolog}j  in  general.  After  Marsigli,  M. 
Broussonett,  of  France,  made  a  very  instructive 
present  to  naturalists,  in  his  work  on  the  rare 
fishes,  and  those  which  had  been  before  badly  de- 
scribed. In  the  same  high  rank  stands  Professor 
Monro's  celebrated  work  on  the  physiology  of 
this  class  of  animals.     But  of  ail  the  writers  on  this 
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department  of  zoology,  Bloch,  a  Jew  physician  af 
Berlin,  is  said  to  be  the  most  able  and  complete. 
To  wJiich  may  be  added,  that  Lacepede,  before 
mentioned,  has  commenced  the  publication  of  an 
extensive  work  on  fishes,  of  which  great  expecta- 
tions are  formed/ 

The  inquiries  and  discoveries  in  the  Insecta,  the 
^fifth  class  in  the  Linna.Mn  arrangement,  have  also 
been  very  great  during  the  period  in  question. 
SwAMMERDAM  was  aluiost  the  only  one  who  paid 
particu'lcir  attention  to  insects  before  Linn.^us. 
The  latter,  profiting  by  the  labours  of  his  prede- 
cessor, pursued  his  inquiries  in  this  part  of  natural 
history  with  singular  zeal  and  success.  He  dis- 
covered and  described  many  new  species,  and 
greatly  improved  their  arrangement.  After  Lin- 
N.^us,  appeared  Madame  Mertan's  View  of  the 
Insects  of  Surinam,  a  very  splendid  work,  and 
a  singular  monument  of  female  genius  and  per- 
severance. About  the  same  time  Reaumur, 
of  France,  Lyonet,  of  Holland,  and  Bonnett, 
of  Geneva,  greatly  distinguished  themselves  by 
their  respective  publications  in  Entomology ;  and, 
though  with  different  relative  merits,  decidedly 
improved  upon  all  w^ho  had  gone  before  them.  In 
this  department  of  zoology,  also,  w^ithin  the  period 
which  w^e  are  considering,  Drury  and  Don  a  van, 
of  England,  Geoffroy,  of  France,  Fabricius,  of 
Denmark,  De  Geer,  of  Sweden,  and,  latest  of  all, 
Olivier,  of  France,  have  laboured  with  great  dili- 
gence and  success.  With  respect  to  the  different 
degrees  of  honour  due  to  these  celebrated  natural^ 
ists,  it  is  not  easy,  within  small  limits,  to  state  them 
with  precise  justice.  The  best  judges  seem  to  agree 

e  This  great  Ichthyologist  has  already  given  four  quarto  volumes  of  his 
work  to  the  public,  containing  a  description  of  309  Fishes,  of  which  54 
verc  before  unknown  to  naturalists.  \\  hen  finished  it  will  probably  he 
the  most  complete  and  splendid  work  on  this  branch  of  n:irurul  history  hj 
existence.     Gar  next'.-  Annah  of  PhUos'fh^  for  j8oo. 
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in  assigning  to  Reaumur  and  Fabricius  the  first 
rank/  The  insects  tvithoiU  zvings  have  been  very 
ably  described  by  J.  Herlet,  of  Germany.  To 
these  names  may  be  added  that  of  Dr.  Smith,  the 
Linnaeus  of  Great-Britain,  whose  account  of  the 
rarer  Lepidopteroiis  Insects  of  Georgia,  is  entitled 
to  a  place  among  the  most  splendid,  accurate,  and 
valuable  zoological  w^orks  of  the  age/ 

In  the  investigation  of  the  Vermes,  the  sixth  and 
last  class  of  Linnjeus,  the  advances  made  in 
modern  times  have  been  no  less  distinguished. 
The  first  v^riter  to  be  mentioned  under  this  head  is 
DoNATi,  v^hose  work  on  the  vermes  of  the  Adriatic 
is  considered  highly  instructive  and  important. 
After  him  Professor  Bohadsch,  of  Prague,  laboured 
much  to  improve  the  history  of  this  class  of  animals, 
and  with  brilliant  success.  Bohadsch  was  followed 
"by  M.  Cuvier,  of  France,  who  proposed  a  new 
arrangement,  and  rendered  considerable  service  to 
this  branch  of  zoology.  The  human  vermes  have 
been  very  ably  treated  by  Bloch,  before  mentioned. 
The  vermes  infesting  the  intestines  of  animals, 
generally,  have  been  examined  and  described 
in  a  very  satisfactory  manner,  by  Goeze,  and 
Schranck,  of  Germany.  The  discoveries  of  Pey- 
SONNELLE,  of  France,  with  respect  to  corats  and 
corallines,  form  one  of  the  most  interesting  parts  in 
the  modern  annals  of  natural  history.  Corals,  at 
the  beginning  of  the  eighteenth  century,  were 
reckoned  among  the  number  of  marine  plants.  In 
this  rank  they  continued  to  stand  until  M.  Peyson- 
NELLE,  by  a  series  of  observations  and  experiments, 
from  about  the  year  1720  to  1750,  ascertained 
their  animal  nature.     His  doctrine  was  confirmed 


/  of  Olivier's  work  it  is  not  easy  to  speak  decidedly,  as  it  is  yet  in  an 
unfinished  state. 

g  The  Natural  History  of  the  jRarer  Lepldopteroui  Insects  of  Ceorgia,  &c. 
SVoJs.  folio,    J 798. 
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by  the  successive  inquiries  of  Trembly,  Donati, 
B.  DE  JussiEu,  and  finally  of  the  ingenious  and 
accurate  Mr.  Ellis,  of  Great-Britain,  whose  work 
on  this  genus  of  animal  substances  is  certainly 
among  the  best  extant/  On  the  fourth  order  of 
vermes,  the  Zoophita,  Professor  Pallas,  of  Russia, 
has  given  to  the  public  a  most  valuable  work,  of 
which  the  systematic  arrangement,  and  philoso- 
phical accuracy,  must  ever  recommend  it  to  the 
discerning  inquirer.  The  fifth  order,  or  Infusoria, 
has  been  treated,  with  great  successive  improve- 
ments, by  BoNNETT,  of  Geneva,  Needham,  of 
Great-Britain,  Adanson,  of  France,  and  above 
all,  by  Muller,  of  Denmark;  the  last  of  whom 
has  investigated  and  exhibited  this  department  of 
zoology  in  a  manner  more  extensive,  complete, 
and  satisfactory  than  any  of  his  predecessors, 

Most  of  the  naturalists  above  mentioned  not  only 
wrote  with  great  ability  on  the  several  subjects 
connected  with  their  names,  but  also  made  large 
additions  to  the  facts  and  specimens  known  by 
preceding  inquirers.  Few  of  them  failed  to  con- 
nect with  the  ingenuity  of  system  a  large  mass  of 
new  and  useful  information.  A  considerable  num- 
ber of  new  Quadrupeds  have  been  brought  to  light 
during  the  period  of  which  we  are  speaking,  and 
added  to  the  old  lists.  The  species  of  Birds  ar- 
ranged and  described  by  Linn.^us  amounted  to 
near  a  thousand.  Since  that  time  the  number  has 
been  more  than  doubled,  by  the  inquiries  of  the 
great  ornithologists  already  mentioned;  and  also 
by  the  discoveries  of  Sir  Joseph  Banks,  Manduit, 
Desfontaines,  Dombey,  Vaillant,  and  many 
others.  The  class  Amphibia,  though  not  so  much 
extended,  by  the  discovery  of  new  genera  and 


h  Essay  totuard  the  Natural  History  of  the  Corallines,  and  other  Marine 
JProdusiions  of  tie  like  Kind,  4tO.   I77J. 
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Species,  as  some  of  the  other  classes,  has  yet  re- 
ceived considerable  augmentation  in  this  way.  Of 
Fishes  LiNNiEUS  described  about/o?/r  hundred  spe- 
cies;  but  since  he  wrote  the  catalogue  has  been  so 
much  enlarged  by  circumnavigators  and  travellers, 
that  they  now  amount  to  considerably  more  than 
one  thousand.  The  number  of  new  species  of 
Insects  discovered  at  different  periods  of  the  cen- 
tury is  prodigiously  great.  Before  the  time  of 
LiNNiEuS  scarcely  more  than  two  hundred  species 
were  known.  In  the  last  editions  of  his  works  he 
described  about  three  thousand.  There  are  now 
known  more  than  twenty  thousand  species.  The 
same  augmentation  has  taken  place  with  respect 
to  the  Vermes,  a  class  which,  in  the  hands  of 
Ellis,  Pallas,  Muller,  and  others,  before  men- 
tioned, has  wonderfully  enlarged  its  bounds. 

Though  our  own  country,  during  the  period 
under  review,  has  not  produced  many  distinguished 
inquirers  in  zoology,  it  can  boast  of  some  who 
have  rendered  themselves  conspicuous  by  pursuits 
of  this  nature.  Mr.  Catesby,  and  Dr.  Garden, 
before  mentioned,  though  not  native  Americans, 
resided  long  in  our  country,  and  threw  much 
light  on  the  animal  kingdom,  as  it  appears  on  this 
side  of  the  Atlantic.  Mr.  Glover,  a  planter  of 
Virginia,  also  communicated  to  the  public  some 
valuable  information  respecting  American  zoology.' 
Air.  William  Bartram,  of  Pennsylvania,  an 
indefatigable  and  well  informed  student  of  nature, 
added  considerably  to  the  number  of  facts  before 
known  concerning  the  animals  of  the  southern  and 
western  parts  of  the  United  States,  and  the  adja- 
cent territory.-'     Still  more  recently  Dr.  Barton, 

i  The  principal  part  of  Mr.  Glover's  communications  respecting  Ame- 
rican zoology,  appeared  in  the  Philosophical  Transactions^  about  the  year 
1740. 

;■  Travels  through  North  and Soutb-Carolhta)  Georgia,  ^ast  and  JVest'Fltt^ 
fi'da,  &c.  from  1773  to  1778. 
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Professor  of  Natural  History  in  the  University  of 
Pennsylvania,  has  made  very  respectable  additions 
to  the  zoological  science  of  our  country,  and  dis- 
played a  degree  of  genius,  diligence,  learning, 
and  zeal,  in  this  pursuit,  which  do  honour  to  our 
rising  Republic,  and  which  bid  fair  to  place  him 
among  the  most  accomplished  and  useful  natu- 
ralists of  his  time/  Besides  the  labours  of  these 
and  other  scientific  inquirers  of  America,'  a  large 
amount  of  information  respecting  th-e  animals  of 
our  continent  has  been  derived  from  intelligent 
foreigners,  who  have  either  visited  and  explored 
the  interior  of  the  country  at  different  periods  of 
the  century  under  review,  or  devoted  themselves 
to  the  acquisition  of  knowledge,  from  various 
sources,  respecting  the  new  world.  Among  these, 
Gronovius,  Kalm,  Schoepf,  Buffon,  and  several 
others,  deserve  to  be  mentioned  with  honour. 

BOTANY. 

In  this  branch  of  natural  history  the  succession 
of  discoveries  and  improvements  which  the  period 
before  us  has  displayed,  is  in  the  highest  degree 
honourable  to  modern  science.  At  the  opening 
of  the  eighteenth  century.  Botanical  Philosophy, 
though  it  had  been  long  cultivated,  was  still  in  a 


k  See  Fragments  of  the  Natural  History  of  Pennsyl-vamay  Essay  on  the 
Fascinating  Poivtr  ascribed  to  Serpents,  &c.  and  several  memoirs  on  particu- 
lar articles  in  zoology  in  the  American  Philosophical  Transactions. 

I  It  would  be  easy  to  mention  the  names  of  many  respectable  American 
Gentlemen,  who  have  done  honour  to  themselves  by  giving  new  and  va- 
luable descriptions  of  particular  animals  which  came  under  their  observa- 
tion. In  such  a  list,  Mr.  Jefferson,  Dr.  Mitchill,  Rev.  Mr.  Hecke- 
WELDER,  and  a  number  of  others,  would  be  entitled  to  distinction.  To  these 
might  be  added  the  names  of  the  Rev.  Drs.  Belknap  and  Williams, 
who,  in  their  respective  Histories  of  NeivHampshire  and  Ferrnont,  after  the 
example  of  Mr.  Jefferson,  in  his  Notes  on  Virginia,  have  given  valuable 
catalogues  of  the  native  animals  of  those  States.  But  it  is  impossibl'j  for 
the  author,  consistently  with  the  limits  which  he  has  prescribed  to  himself, 
*o  indulge  the  disposition  which  he  fech  to  enter  into  such  details. 
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very  confused  and  imperfect  state.  Numetous 
had  been  the  attempts  to  arrange  the  vegetable: 
tribes  into  an  intclHgible  system,  but  great  dis- 
order and  deficiency  appeared  in  every  plan. 
Among  these  attempts  the  most  respectable  and 
successful  were  those  of  Ray  and  Rivinus.  The 
former,  an  English  clergyman,  before  mentioned, 
had  proposed  iiis  method  to  the  v^orld  in  1682; 
but  afterwards  presented  it  in  a  new  and  im- 
proved form  in  1700,  He  arranged  all  known 
vegetables  under  thirty-three  classes,  deriving  the 
distinguishing  character  of  each  chiefly  from  the 
fruit.  His  system,  though  undoubtedly  much 
superior  to  any  which  had  been  devised  by  his  pre- 
decessors, was  still  very  defective;  and  the  cha- 
racters of  his  plants  were  so  many  and  various,  as 
to  create  an  intricacy  in  a  high  degree  perplexing 
and  painful  to  the  student-  To  the  method  of 
Ray,  succeeded  that  of  Rivinus,  a  Professor  of 
Botany  in  the  University  of  Leipsic.  This  learned 
man  was  the  first  who  laid  aside  the  distinction 
between  herbs  and  trees,  which  had  been  univer- 
sally adopted  by  those  who  went  before  him. 
Relinquishing  also  the  pursuit  of  natural  af^nities, 
and  convinced  of  the  insufficiency  of  character- 
istic marks  drawn  principally  from  the  fruit,  he 
attached  himself  to  the  flower,  as  furnishing  cha- 
racters abundantly  numerous,  distinguishing  and 
permanent.  He  reduced  the  number  of  the  classes 
to  eighteen,  which  were  distinguished  from  each 
other  by  the  perfection  and  distribution  of  the 
flowers,  and  particularly  by  the  regularity  and 
number  of  the  petals.  Rivinus  did  not  live  to 
complete  the  publication  of  his  system;  the  whole 
of  which  was  finally  laid  before  the  world  in  1711, 
by  one  of  his  disciples. 

'  After  the  system  of  Rivinus,  the  next  worthy 
of  attention  is  that  of  Tournefort.     This  great 
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tdtanist  set  out  with  reviving  the  distinction  of 
plants  into  herbs  and  trees,  which  had  been  ex- 
ploded by  RiviNus.     In  his  method  there  are 
tvrenty-two  classes,  and  one  hundred  and  tvv^enty- 
two  orders,  denominated  sections.     The  former 
founded  on  the  regularity  and  figure  of  the  petals^ 
together  with  the  situation  of  the   receptacle  of 
the  flowers;  the  latter  on  the  pistillum  and  calyx. 
Botanical  writers  generally  speak  of  Tournefort's 
as  the   first  regular   and  complete   arrangement. 
He  was  certainly  the  first  who  ascertained  and 
exhibited  the  genera  of  plants  in  a  scientific  man- 
ner; and,  indeed,  in  general  merit,  as  a  systematic 
writer,  he  went  far  beyond  all  his  predecessors. 
About  the  same  time.  Dr.  Herman,  Professor  of 
Botany  at  Leyden,  proposed  a  new  system.     He 
augmented  the  number  of  classes  to  twenty-five^ 
founding  their  characters  chiefly  on  i\it  fruit.    He 
divided  his  classes  into  eighty-two  sections  or  or- 
ders, having  for  their  basis  the  number  of  petals^ 
seeds y  capsules,  and  cells;  the  figure  of  the  seeds 
and  petals;    and   the   disposition   of  the  flowers. 
This    system    appears  to   have   gained  but   little 
popularity.      To   the   method   of  Herman   suc- 
ceeded that  of  Dr.  Boerhaave,  first  published  in 
1710,    and  afterwards,   with   great  additions,   in 
1720.     He  made  a  sort  of  combination  of  the  sys- 
tem of  Ray,  Tournefort,  and  Herman,  with 
additions  and  improvements  from  his  own  great 
mind.     He  increased  the  number  of  classes  still 
further,  to  thirty-four,  which  were  subdivided  into 
one  hundred  and  four  sections  or  orders;  the  cha- 
racters of  which  were  derived  from  the  habit  or 
general  appearance  of  the  plants,  combined  with 
all  the  parts  of  fructification.     He  was  the  first 
who  employed  the  stamina  and  style  in  determin- 
ing the  genus.     To  this  luminary  of  science,  bo- 
tany is  much  indebted.     He  introduced  many  new^ 
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genera  into  his  system;  and  was  universally  c6n-' 
sidered  as  one  of  the  most  successful  inquirers  and* 
instructive  writers  of  his  time,  on  this  subject. 

Next  to  the  system  o^  Boerhaave,  the  records 
of  botany  present  us  with  the  method  of  Chris- 
tian  Knaut,    a   German,    who   proposed  what 
was  afterwards  styled,  "  the  system  of  Rivinus 
inverted."     This  plan  was  pubhshed  in  1716.     It 
embraced  seventeen  classes,  founded  on  the  num- 
ber of  the  petals  alone;   and  one   hundred  and 
twenty-one    orders,    distinguished    by    the  fruit. 
About  the  same  time  Christopher  Knaut  offered 
to  the  world  a  new  system,  which,  in  fact,  w^as 
little  more  than  an  alteration  of  Ray*s,  without 
any  substantial  improvement.     He  was  followed 
by   Dr.    Hales,   before   mentioned,   whose   cele- 
brated work  on  "  Vegetable  Statics"  threw  much 
]Tght  upon  the  physiology  of  plants;   and  indeed 
entitles  him  to  the  honour  of  being  considered  the 
great  father  of  this  branch  of  botanical  science. 
To  Hales  succeeded  Micheli,  an  Italian,  w^hose 
Nova  Genera  Plantarum  must  be  ranked  among 
the  fundamental  w^orks  of  the  age,  as  it  doubt- 
less  formed   an  important  step  in  the  course  of 
reformation    and    improvement.       Contemporary 
with  Knaut,  was  Magnol,  a  celebrated  profes- 
sor of  botany  at  IMontpellicr,  w^hose  system  was 
published   in    1720.      He   divided   the   vegetable 
kingdom  into  fifteen  classes,  which  derived  their 
characters  entirely  from  the  calyx ^  and  these,  ac- 
cording to  him,  embraced  fifty-iive  orders,  w^hose 
liistinguishing    characters   w^ere    taken   from   the 
,/igU7r  of  the  cah/i\  petals  Vind  seeds;  from  the  dis- 
position o^  the  flowei's s  from  the  number  oi petals; 
and  from  tlie  substance  of  the  fruit. 

Such  was  the  state  of  botanical  philosophy  until 
the  year  1735 — confused,  intricate,  unsettled,  and 
exhibiting  little  but  successive  revolutions.     And^^. 
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if  all  the  systems  of  classification  were  vague,  un- 
satisfactory, and  perplexing,  the  language  in  use 
^among  the  different  instructors  in  this  science  was 
,at  least  equally  so.  Almost  every  })art  of  the  dif- 
ferent nomenclatures,  at  this  time,  was  loaded  with 
uncouth,  erroneous,  or  supernumerary  words,  and 
even  barbarous  sentences  of  description,  which 
exceedingly  increased  the  difficulties  of  the  learner. 
Besides,  numerous  voyagers  and  travellers  were 
jiow  constantly  enriching  botany  with  new  trea- 
sures, brought  from  every  quarter  of  the  earth; 
and  wdiile  the  names  of  those  before  known  al- 
ready loaded  the  memory,  it  became  necessary  to 
provide  new  ones,  for  the  successive  discoveries 
which  were  daily  demanding  attention.  In  a 
word,  so  great  was  the  number  of  new  species 
presenting  themselves  from  every  direction,  and 
such  the  perplexity  arising  from  defective  arrange- 
ment, that  botany  became  in  danger  of  relapsing 
again  into  anarchy  and  total  disorder."" 

In  this  stage  of  the  science  Linnaeus  appeared. 
Endued  with  genius  and  learning;  having  a  taste 
for  researches  in  natural  history  rising  to  a  sublime 
enthusiasm ;  and  a  disposition  for  persevering  inr 
dustry,  he  cultivated,  with  particular  diligence,  the 
science  of  botany.  In  1735  he  published  a  new 
system,  as  the  result  of  his  labours,  which  pro- 
duced a  memorable  cera  in  this  branch  of  philo- 
sophy. This  is  usually  called  the  Sexual  System^ 
from  its  foundation  being  laid  in  the  doctrine,  that 
plants  are  male  and  female,  and  propagate  their 
species  in  a  manner  somewhat  analagous  to  ani- 
mals. Ltnnjeus  divided  the  whole  vegetable 
Jcingdom  into  twenty-four  classes;  the  distinguish- 
ing characters  of  which  he  founded  on  the  number^ 
the  place  of  insertion,  the  proportion,  the  connec- 
ts See  Traits  en  Natural  History ^  by  James  E.  Smith,  M.  D.  F.R..  i,, 
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tion^  and  the  disposition  of  the  stamina.  These 
classes  he  subdivided  into  one  hundred  and  twenty- 
eight  orders.  In  the  first  thirteen  classes,  the  or- 
ders are  taken  from  the  number  and  circumstances 
of  the  pistilla.  In  the  fourteenth  and  fifteenth 
from  the  pericarpium;  and  in  all  the  remaining 
classes  from  the  number  and  circumstances  of  the 
stamina,  excepting  the  twenty-fourth,  which,  from 
the  parts  of  fructification  being  invisible,  cannot 
be  subjected  to  the  grand  principle  of  arrange- 
ment, on  which  the  system  proceeds. 

With  respect  to  the  fundamental  doctrine  of  the 
sexes  of  plants,  on  which  this  method  of  classi- 
fication rests,  the  honour  of  originating  it  is  said 
not  to  be  due  to  the  great  Swedish  naturalist. 
The  ancients  had  some  ideas  of  the  doctrine,  but 
they  were  vague  and  imperfect.  We  are  in- 
fiDrmed  by  Aristotle,  that  Empedocles  particu- 
larly taught  that  the  sexes  tvere  united  in  plants; 
and  also  that  the  use  of  the  farina  fcecnndans  of 
the  male  palm,  in  impregnating  the  female,  w^as 
very  well  known  in  his  day.  It  appears,  also,  from 
several  passages  in  Pliny,  that  he,  as  w^ell  as  other 
naturalists  of  that  time,  extended  the  distinction 
of  sexes,  and  the  use  of  the  male  dust,  to  plants 
in  general.  Accordingly,  it  is  certain  that  the 
ancient  cultivators  perceived  the  necessity,  and 
were  in  the  constant  habit,  with  respect  to  several 
species  of  vegetables,  of  promoting  the  operation 
of  the  male  liower  on  the  female,  in  order  to  the 
production  of  fruit;  still,  being  inattentive  to  the 
structure  of  flowers,  and  ignorant  of  the  offices 
belonging  to  the  several  parts,  they  remained  un- 
acquainted with  the  true  process  of  nature,  though 
it  was  daily  open  to  their  observation." 


n  See  DuTENs's  Orighie,  8cc.  and  Pulteney's  Historical  and  Bh^r^-f 
^hisal  Sketches  of  Botany  in  England^  %  vols,  8vo.  J790. 
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Thus  this  celebrated  doctrine  rested  in  apparent 
forgetfulness,  until  1676,  when  Dr.  Grew,  a  dis- 
tinguished botanist  of  England,  who  had  been 
long  employed  in  microscopical  observations  and 
experiments  on  plants,  mentioned  the  fact,  anc} 
suggested  its  importance,  in  a  paper  read  before 
the  Royal  Society  in  the  month  of  November  of 
that  year.  He  expressed  an  opinion  that  the  sta- 
mina and  styli  of  vegetables  are  analogous  to  the 
organs  of  generation  in  animals,  and  adapted  by 
nature  to  answer  the  same  purpose;  and  that  the 
pollen  probably  emits  certain  viv?fic  effluviay  which 
may  produce  impregnation.  The  sexual  doctrine 
was  further  confirmed  by  the  observations  and  ex- 
periments of  Camerarius,  in  1695.  In  1702,  a 
small  publication,  by  John  Henry  Btjrkhard,  a 
German  physician,  appeared  in  the  form  of  an 
"  Epistle  to  Leibnitz;"  in  which  the  author  not 
only  adopted  the  idea  of  the  sexes  of  plants,  but 
also  suggested  the  possibility  of  forming  an  ar- 
rangement of  vegetables  according  to  the  difference 
of  the  parts  of  generation."  A  few  years  afterward, 
two  botanists  of  France,  Geoffroy,  in  1711,  and 
Vaillant,  in  1718,  declared  themselves  in  favour 
of  Grew's  opinion;  while  Toufnefort  and  his 
friends  opposed  it  with  equal  warmth.^    In  Great- 


!  0  About  ihe  year  1738,  when  the  growing  fame  of  Linn^us  made  him 
j  ?n  object  of  envy  among  some  of  his  contemporaries,  Professor  Hejster, 
\  of  Heknstadt,  one  of  his  antagonists,  charged  him  with  having  taken  his 
j  system,  without  acknowledgment,  from  the  above  mentioned  work  of 
;t  BuRKHARD.  LiNN^us,  however,  it  appears,  proved  that  he  never  saw 
1 1  this  obscure  performance;  and  even  if  he  had,  his  friends  contended,  that 
ij  it  would  have  detracted  Httle  from  his  merit,  that  another  had  slightly  sug' 
1 1  ^fi/<r^  a  plan  which  he  so  ably  executed.  See  Stoever's  Life  of  Linnaus^ 
(j  translated  by  Trapp.  4to.  1794. — Professor  Barton  lately  informed  me, 
il  that  he  had  seen  a  copy  of  Burkhard's  publication,  in  the  Loganlan  Li- 
A  brary,  at  Philadelphia,  and  that  he  considered  the  sexual  doctrine  as  the 
i  I  foundation  of  botanical  arrangement,  as  very  distinctly  suggested  by  the 
:  j   author. 

'  p  It  is  remarkable  that  the  beautiful  Latin  Poem  of  M.  De  la  Crotx, 
.  j  entitled  dnnubia  florum^  of  which  the  sexuul  doctrine  forms  the  founda- 
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Britain,  Blair,  Bradley,  Fairchild,  and  Mil- 
ler, also  appeared  on  the  side  of  Grew's  doctrine; 
but  Alston,  and  some  others,  long  retained  their 
hostility  against  it  with  unabating  zeal. 

Such  was  the  state  of  opinion  with  regard  to 
this  doctrine,  when  Linn^us  adopted,  unfolded, 
and  made  a  splendid  application  of  it  to  botanical 
science.  And  although  we  cannot  ascribe  to  him 
the  original  discovery,  yet  he  confirmed,  extended, 
and  improved  it,  and  made  it  the  basis  of  a  system 
which  has  commanded  greater  admxiration,  and 
been  more  generally  received  than  any  before  of- 
fered to  the  world.  It  will  appear  evident,  on 
the  slightest  consideration  of  the  subject,  that  the 
task  of  arrangement,  in  the  vegetable  kingdom, 
is  a  most  perplexing  and  difficult  one;  and  that 
every  fl!r//y?at7/ classification  must  involv^e  sacrifices 
of  family  resemblance,  and  natural  connection. 
But  the  philosophers  of  every  country  seem  to  have 
yielded  to  Linn.^us  the  praise  of  having  formed  a 
system,  which,  in  facility,  and  universality,  is  su- 
perior to  all  hitherto  proposed. 

But  it  was  not  only  in  the  doctrines  and  arrange- 
vierd  of  botany,  but  also  in  the  nomenclature  of  the 
science,  that  this  distinguished  natural  historian 
excelled  all  his  predecessors.     He  created  a  new 


tion,  was  published  as  early  as  1727.     Some  notice  will  be  taken  of  this 
performance  hereafter. 

It  is  also  worthy  of  notice,  that  James  Logan,  Esq.  a  learned  and 
ingenious  gentleman  of  Philadelphia,  who  was  afterwards  President  of  the 
Council,  and  Chief  Justice  of  Pennsylvania,  instituted  a  set  of  experiments 
on  maize,  with  a  particular  view  to  the  investigation  of  the  sexual  doctrine. 
An  account  of  these  experiments  was  first  communicated  in  a  letter  to 
Peter  Collinson,  F.  R.  S.  in  1735,  and  printed  in  the  Philosophical 
transactions,  vol  xxxvi.  This  account  was  afterwards  enlarged,  and 
published  in  Latin,  at  Leyden,  in  1 739,  under  the  title  of  Experimenta 
et  Mcletemata,  de  Plantarum  Generatione ;  and  republished  with  an  English 
translation,  by  Dr.  Fothergill,  in  8vo.  1747.  These  experiments  were 
considered  and  appealed  to  as  among  the  most  decisive  in  establishing  the 
doctrine  they  were  intended  to  illustrate  and  confirm.  Fulkneys  Sketches^ 
Sic.  vol.  ii.  p.  278. 


Natural  History.  1 5  5 

language,  so  simple,  methodical,  and  convenient, 
that  it  has  been  pronounced  likely  to  stand  the  test 
of  ages,  even  if  his  sexual  opinions  should  be  dis- 
carded.    In  forming  this  language,  he  retained  all 
the  old  names,  which  were  consistent  with  his 
new  principles;  he  adopted  such  others  from  the 
Greek  and  Latin,  as  were  short,  expressive,  and 
sonorous;  he  dismissed  the  periphrastic  and  tedi- 
ous descriptions  of  the  former  schools;  he  intro- 
duced trivial  names ^  by  which  one,  or  at  most  two 
adjectives,  distinguish  a  plant  from  all  its  other  re-^ 
lative  species;'^  in  a  word,  he  formed  a  language 
so  simple  and  luminous,  and  so  adjusted  its  several 
parts  to  his  improved  doctrines,  that  the  acquisi- 
tion of  the  science  of  botany  became  a  far  more 
easy  task  than  before.     In  fact,  this  w^as  so  much 
the  case,  that,  instead  of  remaining  an  abstruse 
study,  confined  to  the  schools,  as  formerly,  it  was 
converted  into  an  agreeable  amusement,  to  per- 
sons of  leisure  in  all  ranks  and  situations. 

The  new  classification  and  nomenclature  of  Lin- 
N.^us  soon  attracted  general  attention.  At  first, 
as  might  have  been  expected,  they  met  with 
powerful  opposition.  When  they  first  made  their 
appearance  in  Great-Britain,  Sxoane,  Dillenius, 
and  other  English  naturalists,  opposed  them  with 
warmth.  Alston,  of  Scotland,  retaining  his  old 
prejudices,  did  the  same;  insomuch  that  the  influ- 
ence of  the  doctrines  taught  by  Ray,  threatened, 
for  some  time,  to  triumph  over  those  delivered  by 
LiNNiEus.     This  opposition,  hov/ever,  soon  began 


q  The  following  will  serve  as  a  specimen  of  the  convenience  and  utility 
of  the  trivial  names  invented  and  applied  by  Linnjeus.  A  kind  of  Gras/y 
before  his  time,  was  called  Gramen  Xerampelinum^  Miliacea,  pratenuis  rama- 
saque  sparsa  panicula,  si-ve  Xerampeltno  congener^  arvensc,  astivum ;  gramen 
viinutissimQ  semine.  He  gave  it  a  name  consisting  of  two  words,  Poa  bulLosiiy 
which  designated  the  plant  more  distinctly  and  intelligibly  than  the  long 
and  perplexing  desciiptioa  before  u»ed.     Stoever's  Life  of  Linn<sus^  p. 
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to  decline.  As  the  works  of  the  illustrious  philo- 
sopher  of  Upsal  increased  in  number  and  circula- 
tion, the  weight  and  superiority  of  his  opinions 
were  gradually  manifested,  until  at  length,  the 
public  adoption  of  the  Linnaean  system,  by  Profes- 
sor Martyn,  of  Cambridge,  and  Professor  Hope, 
of  Edinburgh;  the  adaptation  of  Ray's  Flora  An- 
glicana  to  this  arrangement,  by  Hudson,  about 
the  year  1760;  and,  finally,  the  favourable  recep- 
tion given  to  the  Swedish  doctrines  by  the  College 
of  Physicians  of  London,  completed  the  establish- 
ment of  the  Sexual  System  in  Great-Britain. 

The  opposition  to  this  system  was  no  where 
stronger  or  more  persevering  than  in  France,  where 
the  authority  of  Tournefort  had  long  been  so 
high  and  imposing;  and  where  so  many  great  bo- 
tanists resided,  each  jealous  for  the  honour  of  his 
country,  and  for  the  reputation  of  his  own  opi- 
nions. It  is  true,  several  of  the  naturalists  of  that 
country  embraced  the  opinions  of  the  illustrious 
Swede.  Among  these,  Sauvages,  Gouan,  Ge- 
rard, and  Le  Monier,  deserve  to  be  particularly 
named.  But  by  far  the  greater  number  became 
his  adversaries,  and  those  most  distinguished  by 
their  learning  and  talents.  The  system  which  they 
opposed,  however,  gradually  rose  into  importance, 
and  extended  its  empire.  Personal  prejudices,  and 
national  jealousies  were  slowly  yielded.  And  al- 
though it  can  by  no  means  be  said,  eveii  now,  to 
be  universally  adopted,  yet  it  is  incomparably  more 
popular  than  any  other;  and  even  those  who  reject 
some  of  the  opinions  which  it  involves,  generally 
adopt  its  language  as  the  most  convenient  and 
philosophical  any  where  to  be  found.'' 

But  the  immediate  achievements  of  Linnjeus 
himself,  in  botanical  philosophy,  were  not  the 

r  Pulteney's  HhtorUal  and  Biographical  Sketsbet  of  Botany ^  5cc, 
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^i\\y  services  which  he  rendered  to  this  science. 
His  researches  and  publications  excited  a  gene- 
ral thirst  for  this  kind  of  knowledge.  From  the 
school  which  he  formed,  many  distinguished  cha- 
racters arose,  wIk>  did  honour  to  their  instructor, 
and  who  greatly  extended  and  improved  his  sys- 
tem. A  number  of  these,  incited  by  the  zeal 
and  the  example  of  this  patriarch  in  science,  un- 
dertook distant  voyages,  and  tedious  and  hazar- 
dous journies,  for  the  sake  of  exploring  such  re- 
gions of  the  earth  as  were  before  unknown;  and 
thus  daily  brought  home  new  stores  of  know- 
ledge from  every  quarter  of  the  earth. 

Since  the  publication  of  the  Sexual  System,  se- 
veral new  methods  of  classification  have  been  pro- 
posed, and  still  more  numerous  plans  suggested 
for  modifying  and  improving  that  of  Linnjeus. 
Among  the  most  respectable  of  these  may  be 
mentioned  the  natural  method  of  Van  Royen, 
Professor  at  Leyden,  exhibited  in  his  Prodromus 
Flone  Leydenensis,  published  in  1740,  and  which 
isustained  a  high  character  among  botanists,  for  in- 
genuity and  elegance.  The  next  is  that  of  Baroa 
Haller,  one  of  the  greatest  men  of  the  age  in 
which  he  lived.  He  proposed,  in  1742,  a  new 
natural  system,  founded  on  an  assemblage  of  the 
various  characters  chosen  by  others.  The  bota- 
nical works  of  this  philosopher  rank  in  the  very 
first  class.  He  was  a  warm  opponent  of  Linnaeus, 
and  sometimes,  in  this  scientific  warfare,  departed 
from  that  mildness  and  urbanity  which  he  owed 
both  to  himself  and  his  adversary.'  After  Haller, 
Bernard  de  Jussieu,  of  France,  published  a  new 
method  of  classification,  also  a  natural  one.  To 
him  succeeded  his  countryman  La  Marck,  the 
author  of  the  botanical  part  of  the  Encydopcedie 

*  Tracts  on  Natural  History y  by  Jam 53  Ed WARD  Smith. 
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MethocUque^  who  formed  a  new  system.  But  al- 
though the  works  of  the  two  last  named  writers^ 
are  instructive  and  valuable,  they  are  compara- 
tively little  known  or  followed  out  of  their  own 
country.  In  1764  Professor  Gleditsch,  of  Berlin, 
published  a  system,  in  some  respects  new,  but  dif- 
fering so  little  from  that  of  Linn.^us,  especially 
with  respect  to  his  ordinal  distinctions,  that  it  ac- 
quired but  little  celebrity. 

About  the  year  1773,  after  vegetable  physiology 
had  been  investigated  for  some  time,  and  with  great 
patience  and  ability,  by  Hales,  Bonnett,  and  Du 
Hamel,  Sir  John  Hill  pubU  bed  what  has  been 
commonly  called  his  Vegetable  System,  in  which 
he  endeavours  to  class  plants  according  to  their 
internal  structure.  Though  his  ponderous  work' 
conveys  much  instruction  with  respect  to  the  phy- 
siology of  plants,  yet  it  has  always  been  less  es- 
teemed in  the  author's  own  country  than  on  the 
continent  of  Europe.  In  the  same  department  of 
botanical  science,  the  learned  and  accurate  Pro- 
fessor Walker,  of  Edinburgh,  has  done  himself 
much  honour,  and  furnished  important  aid  to  those 
who  wish  to  investigate  the  structure  of  vegeta- 
bles. The  organs  of  plants,  and  the  phenomena 
produced  by  their  organization,  have  also  been 
treated,  with  great  ability,  in  a  large  work,  by  the 
Rev.  M.  Sennebier,  of  Geneva.  Dr.  Gcertner, 
a  German  botanist,  has  also  given  to  the  world  a 
new  system,  founded  on  the  fruit.  His  work,  as 
it  respects  the  genera  of  plants,  may  be  considered 
one  of  the  greatest  and  most  classical  that  the 
eighteenth  century  produced.  Professor  Thun- 
berg,  a  Swede,  who,  by  his  researches  in  Africa 
and  Asia,  has  rendered  essential  service  to  the 
science  of  botany,  proposed,  a  few  years  ago,  a^ 

t  Twenty-six  volumes  folio; 
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riCW  modification  of  the  Linnaean  system,  which, 
though  ingenious,  is  of  very  doubtful  utility.  This 
modification  has  been  since  adopted  by  the  inde- 
fatigable S.VARTZ,"  also  of  Sweden,  who  is  so  well 
known  by  his  successful  botanical  inquiries  in  the 
West-India  Islands.  Besides  these, new  systems,  or 
alterations  in  the  Linna^an  system,  have  been  pro- 
posed by  Vaillant,  Scheuzer,  Litdwig,  Alston, 
Adanson,  Gmelin,  Sir  William  Jones,  and  many 
other  distinguished  botanists.  Bat  time  would 
fail  in  attempting  to  give  a  complete  catalogue  of 
the  numerous  writers,  and  projectors  of  reform, 
in  this  department  of  natural  history.  P.^rhaps  in 
few  branches  of  science  have  caprice  and  imagin- 
ation displayed  more  extensive  influence. 

Dr.  Darwin,  in  his  Botanic  Garden^  and  his 
Phi/tologia,  assuming  the  system  of  Ltnnjeus,  with 
some  proposed  alterations,  exhibits  great  learning, 
genius,  and  taste.  He  carries  further  than  any 
preceding  botanist  the  idea  o{  plants  being  an  info- 
rior  order  of  animals,  and  ascribes  to  them  sensa- 
tion, volition,  passion,  affection,  virtue  and  vice. 
Indeed,  he  pushes  the  doctrine  to  such  an  extra- 
vagant length,  and  founds  upon  it  so  many  fanci- 
ful positions  and  reasonings,  that  the  sober  and 
wary  inquirer  must  often  be  offended  at  the  ob- 
vious triumph  of  a  lawless  fancy  over  the  cautious 
spirit  of  philosophy. 

The  botanists  who  have  inquired  with  dili- 
gence, or  described  with  ability,  in  particular 
branches  of  this  science,  within  the  period  under 
review,  are  too  numerous  to  be  recounted.  The 
Cryptogamia  have  been  ably  treated  by  Michelt, 
before  mentioned,  by  Hedwig,  and  by  Dickson 
and  Masson.  The  Mosses  have  been  faithfully 
and  successfully  investigated  by  Professor  Dille- 

»  See  his  Prodromu,!  of  Wat-India  Plants.     Stockholm,  17SS. 
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jJius,  of  Oxford,  by  Bridel,  of  Gotha,  by  Zoega, 
of  Denmark,  and  others.  The  Lichens  have  been 
examined  and  described  with  great  care,  by  Ha- 
GEN  and  Hoffman,  of  Germany:  the  Ferns  by 
Marati,  of  Italy,  by  Balton,  of  England,  and 
by  those  above  named,  who  have  treated  gene- 
rally of  the  class  to  which  they  belong.  The 
Grasses  have  been  investigated  and  described  by 
ScHEucHZER,  ScHREBER,  CuRTis,  and  many  morc : 
the  Oaks  of  North- America,  by  Du  Roi,  of  Ger- 
many, and  with  unusual  elegance  by  M.  Michaux, 
of  France:  the  Ferula^  or  Assafcetida-tree,  by  Pro- 
fessor Hope,  of  Edinburgh:  the  Geranium^  by  M. 
L'Heretier,  and  the  Abbe  Cavenilles:"  the 
Gotton-plant,  by  Van  Rohr,  of  Denmark:  the 
Tea-tree,  by  Dr.  Lettsom,  of  London :  and  the 
Tobacco-plant,  by  Mr.  Tatham,  of  England ;  be- 
sides a  number  of  valuable  descriptions,  almost 
countless,  of  new  and  curious  plants  to  be  found 
in  the  memoirs  of  the  Linncean  Society  of  Great- 
[Britain,  and  other  associations  of  a  similar  kind, 
in  different  parts  of  Europe.  To  these  may  be 
added,  not  as  publications  of  the  first  class,  but  as 
doing  honour  to  the  infancy  of  botanical  science 
in  our  country,  the  natural  history  of  the  Persim- 
mon-tree, by  Dr.  Woodhouse;  of  the  Tobacco- 
plant,  by  Dr.  Brailsford,  of  the  Phytolacca,  or 
Poke,  by  Dr.  Schultz;  of  the  Stramonium,  or 
James -Town-weed,  by  Dr.  Cooper;  and  of  the  Su- 
mach, by  Dr.  Horsefield,  all  of  the  United  States. 
But  besides  these  botanical  writers,  who  have 
published  useful  accounts  of  particular  classes,  or- 
ders, genera,  or  species  of  plants,  the  last  century 
has  abounded  beyond  all  former  example  with 
works  on  the   plants   of  particular  countries,  or 

u  The  work  of  this  latter  gentleman  on  the  Geranium  is  very  elegants 
^C  has  enjimerated  and  described  one  hundred  and  tiventy-eight  specieu 
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^TiiaHer  districts.  The  plants  of  Great-Britain 
have  been  either  collected,  or  ably  described,  dur- 
ing this  period,  by  Dillenius,  Alston,  Miller, 
Blackstone,  Hudson,  Lightfoot,  Robson,  Cur- 
tis, Withering,  Berkenhout,  andSMiiH;  those 
of  Ireland,  by  Threlkeld,  Keogh,  and  Smith; 
those  of  France,  by  Gouan,  Gerard,  Magnol, 
Adanson,  Bulliard,  JussiEu,  and  by  several  late 
botanists;  those  o(  Szvitzerland,  by  Haller;  of 
Holland,  by  Commelin  and  Boerhaave;  of  Ger- 
many, by  Crantz  and  Jacquin;  oi  Italy,  by  Mi- 
CHELi  and  Allioni;  of  Spain,  by  the  Abbe  Ca- 
VENiLLEs;  of  i^z^i'i'z^'z,  by  Pallas;  oi Denmark,  With. 
great  splendour,  by  Oeder,  Muller,  and  their 
associates;  of  Lapland,  by  Linn.^us;  of  Siberia y 
by  Gmelin;  o^  Egypt  and  Palestine,  by  Celsius, 
Hasselquist,  and  others;  of  Amboyna,  by  Rum- 
PHius;  of  Ceylon,  by  Burmann;  of  Coromandely 
by  Roxburgh;  of  lapan  and  the  Cape  of  Good- 
Hope,  by  KoEMPFER  and  Thunberg;  of  the  Mau- 
ritius, by  Willemet;  of  Cochin  China,  by  Lou- 
REiRO;  o{  New-Holland,  by  Smith;  of  the  West- 
India  Islands,  by  Sloane,  Browne,  Houston, 
Plumier,  Jacquin,  and  Swartz;  of  particular 
parts  of  North-America,  by  Bannister,^"  Vernon, 
Kreig,'"  Catesby,    Mitchell,-^    Garden,    Gal- 

iv  John  Banister,  an  Englishman,  who  settled  in  Virginia  toward 
the  latter  end  of  the  seventeenth  century,  and  devoted  himself  to  the  in- 
vestigation of  the  plants  of  that  part  of  America.  He  not  only  collected 
plants,  but  also  described  them,  and  himself  drew  the  figures  of  the  rare  spe- 
cies. He  became  a  victim  to  his  favourite  pursuit.  In  one  of  his  excursions 
for  collecting  plants,  he  fell  from  the  rocks  and  perished.  His  botanical 
friends  did  honour  to  his  memory,  by  calling  a  plant,  of  the  decandrous 
class,  Banisteria. 

X  About  the  beginning  of  the  eighteenth  century,  William  Vernon, 
an  Englishman,  and  David  Kreig,  a  German  physician,  led  by  their  ge- 
fiius  for  botany,  made  a  voyage  to  Jllaryla/id,  where  they  resided  for  a  con- 
siderable time,  and  examined  its  vegetable  productions.  They  returned  to 
Europe,  after  having  collected  an  Herbarium  of  several  hundred  new  and 
vndcscribed  plants. 

y  Dr.  John  Mitchell,  an  Englishman,  who  was  sent  to  Firjnia,  in 
J  741,  for  the  purpose  of  investigating  the  botanical  treasures  of  America. 
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iissonierre/  Kalm/  Cornutus/  Wangenheim.j 
Schoepf/  and  Walter;'^  and  by  our  respectable 
countrymen,  Clayton/  Bartram/  Golden/ 
Muhlenberg/  Marshall/  Barton/  and  Cut- 


After  having  discovered  many  new  genera  and  species,  he  returned  to 
England,  about  the  year  1748.  He  transmitted  not  only  to  his  country- 
men, but  also  to  LiNNTEUS,  much  valuable  information  respecting  Ameri- 
can plants.  The  great  Svsredish  botanist  viewed  him  with  so  much  respect, 
that  he  took  care  to  perpetuate  his  name,  by  giving  it  to  an  American  plant, 
the  M'ltchella  Rcpens. 

z  The  Marquis  de  la  Gallissionerre,  who,  about  the  middle  of  the 
century,  was  Governor  of  Canada.  He  explored  the  natural  history  of  that 
country  wich  great  industry,  and  returned  to  France  laden  with  botanical 
riches. — Kalm's  Travels. 

a  A  Swedish  botanist,  who  was  sent,  in  1748,  to  America,  for  the  pur-- 
pose  of  discovering  and  collecting  plants.  After  remaining  between  two 
and  three  years  in  our  country,  and  collecting  many  new  plants,  in  which 
pursuit  he  travelled  through  Pennsylvania,  Neiv-yersey,  Nezv-Tork,  and 
Canada,  he  returned  to  Sweden.  See  his  Travels^  translated  by  Forster, 
a  vols.  8vo.  '772. 

b    Canadens.  Plant.  Historia. 

c  Wangenheim  and  Schoepf  were  two  botanists  who  came  to  Ame- 
rica, with  the  German  troops,  during  the  late  revolutionary  war.  Their 
works  on  American  plants,  though  by  no  means  entitled  to  a  place  in  the 
first  class  of  botanical  publications,  are  yet  of  considerable  value. 

d  Thomas  Walter,  a  planter  oi  South-Carolina,  who  ^uhYishcd,  in  1788, 
Flora  Caroliniana,  a  work  of  respectable  character. 

e  Dr.  Clayton,  "  a  native  and  resident  of  Virginia.  This  accurate 
observer  passed  a  long  life  in  exploring  and  describing  the  plants  of  his 
country;  and  is  supposed  to  have  enlarged  the  botanical  catalogue  as  much 
as  any  man  who  ever  lived."  Notes  on  Virginia.  Clayton's  Flora  Vir- 
ginica  appears  to  have  been  first  published  about  the  year  1 743.  It  was 
afterwards  republished  by  Gronovius,  at  Leyden,  in  176a. — It  holds  a 
very  important  station  in  the  liistory  of  botany. 

J'  Travels. 

g  Cadwallader  Colden,  Esq.  Lieutenant-Governor  of  the  Province 
®f  New-York,  who  was  before  mentioned.  He  had  a  great  fondness  for 
botanical  studies.  He  made  very  valuable  communications  of  American 
plants  to  LiNNiEUS,  especially  those  which  appear  under  the  title  of  Planta 
Cold^nhamenses,  in  the  Acta  Upsalensia,  for  I  743  and  1 744;  and  his  name 
is  mentioned  frequently,  and  with  great  respect,  in  the  Species  Plantamm  of 
that  distinguished  botanist.  This  gentleman's  daughter.  Miss  Colden, 
was  also  fond  of  botany,  and  corresponded  with  Linnjeus;  who,  in  honour 
of  one  or  both  of  them,  in  his  Flora  Zeylanica,  gave  to  a  plant  of  the  Tetran- 
drous  class,  the  name  of  Coldenca.  Stoever's  Life  of  Litincsus,  and  Pulte- 
Ney's  Sketches. 

b  Index  Flora  Lancastriensis.  Vols.  ill.  and  iv.  of  the  Transactions  of  tbs 
American  Philosophical  Society. 

i  Arbustru7n  Amcricanum,  8vo.   1785' 

j  Collections  for  an  Essay  toivards  a  Materia  Medica  of  the  United  States» 
and  other  publications.  Dr.  Barton  has  also  a  larger  work  on  botany 
BOW  in  the  press,  of  which  high  expectations  are  formed. 
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tER;*  and  the  plants  of  different  portions  of  South-- 
Avierica,  by  Plumier,  Aublet,  Mad.  Merian, 
Don  Rlhz,  Don  Pavon,  and  others;  and  of  the 
South-Sea  Islands,  by  the  indefatigable  Dr.  Fors- 
TER,  whose  Nova  Genera  Plantarum  may  be  con- 
sidered one  of  the  most  valuable  additions  made 
to  botanical  science  since  the  time  of  Ltnnjeus. 

The  catalogue  of  plants  enumerated  by  the  great 
botanist  of  Sweden  last  mentioned,  amounted  to 
about  ten  thousand.  Of  these  he  actually  described 
about  eight  thousand.  The  number  since  disco- 
vered and  added  to  the  Hst  is  very  great.  Besides 
the  numerous  discoveries  of  new  plants  by  some  of 
the  celebrated  systematic  writers  before  mentioned, 
]M.  CoMMERSON,  of  France,  in  the  course  of  his 
circumnavigation  with  Bougainville,  found  near 
fifteen  hundred  new  species.  M.  Dombey,  of  the 
same  country,  and  Don  Mutis,  of  Spain,  disco- 
vered a  still  greater  number  in  South-America. 
M.  Desfontaines  brought  to  light  r\t2iX  four  hun- 
dred non-descripts,  found  in  Africa.  Dr.  Sibthorp 
brought  tico  hundred  new  species  from  the  Archi- 
pelago; Professor  TnuNBERG  m^  hundred  ^rom  Ja- 
pan; M.  Sw^ARTZ  more  than  eight  hundred  from 
the  West-India  Islands;  and  M.  Michaux  more 
than  four  hundred  from  the  Levant,  Persia,  and 
North-America.  To  these  may  be  added  the  se- 
veral thousands  brought  from  almost  every  quarter 
of  the  globe,  by  Sir  Hans  Sloane,  Messrs.  La- 
GERSTROEM,  OsBECK,  ToREN,  and  Dahlberg,  Dr. 
SoLANDER,  Dr.  Sparman,  Sir  Joseph  Banks,  Dr. 
FoRSTER,  and  a  long  catalogue  of  modern  cir- 
cumnavigators and  travellers,  insomuch  that  the 
species  now  known  and  described  considerably 
exceed  twenty  thousand! 

I  An  Account  of  some  of  the  Vegetable  Productions  naturally  groiving  />» 
America,  by  Manasseh  Cutler,  D.  D.  Memoirs  of  the  American  Aca* 
demy  of  Arts  and  Sciences.,  vol.  i. 

i  See  i3£P.R£N«9UT'5  Syuo^sU  of  Natural  ffijfory,  %  vols.  i2ino.  1789. 
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To  the  details  above  stated,  it  is  proper  to  satr- 
join,  that  the  eighteenth  century  has  been  pro- 
ductive, beyond  all  former  precedent,  of  great  ele- 
gance in  the  execution  of  drawings  and  descrip- 
tions of  plants.  These  are  too  numerous,  and  too 
well  known  to  render  any  particular  account  of 
them  necessary  here.  It  is  sufficient  to  say,  that 
all  the  means  of  communicating  a  know^ledge  of 
botany,  whether  wx  refer  to  the  convenient  no- 
menclature'" now  in  use,  to  the  modern  concise 
and  intelligible  style  of  description,  to  the  splendid 
representations  of  nature,  by  means  of  accurate 
figures  and  coloured  plates  which  every  where 
assist  the  student,  or  to  the  multiplication  of  Bo- 
tanic Gardens"  and  of  Herbaria,  as  appendages  to 
seats  of  science,  they  may  be  said  to  have  reached 
a  stage  of  improvement,  within  a  few  years,  which 
the  human  mind  never  before  contemplated.  The 
recent  exhibition  of  the  Linna^an  system  by  Dr. 


m  CoNDORCET,  in  his  Panegyric  on  Linnjcus,  expresses  himself  thus: — 
"  LiNNHiUS  has  been  reproached  with  having  rendered  too  easy  the  nomen- 
clature of  botany,  and  occasioned  thereby  the  appearance  of  a  great  number 
of  small  works.  This  objection  seems  only  to  prove  what  progress  botany 
has  made  under  him.  Nothing,  perhaps,  evinces  better  how  far  a  science 
is  advanced,  than  the  facility  of  writing  books  of  mediocrity  on  such  a 
science,  and  the  difficulty  of  composing  works  which  contain  novelty  of 
matter."      Stoever's  Life  of  Linnaus. 

n  Though  Botanic  Gardens  have  been  greatly  multiplied,  during  the  last 
century,  in  Europe,  by  scientific  individuals,  and  by  seminaries  of  learning, 
our  own  country  has  never  been  able  to  boast  of  a  single  establishment 
■which  deserved  the  name.  This  deficiency  is  now  likely  to  be  in  some 
measure  supplied,  so  far  as  it  respects  the  State  of  Ne'w-Tork,  by  the  lau- 
dable z-eal  of  Dr.  David  Hosack,  Professor  of  Botany  in  Columbia  College. 
This  o-entleman  has  lately  purchased  ground  for  a  Botanic  Garden,  in  the 
vicinitv  of  the  city  of  New-York;  and  is  going  on,  at  his  own  expense,  to 
fumi-h  it  with  the  necessary  stores  of  indigenous  and  exotic  plants,  for  ren- 
dering it  an  useful  and  ornamental  institution.  It  is  to  be  hoped  that  his 
exertions  will  be  seconded  by  public  aid;  and  that  the  State  of  New-York, 
already  eminently  distinguished  for  its  rapid  progress  in  wealth  and  im- 
provement, will  not  suffer  the  weight  of  supporting  such  an  establishment 
to  fall  on  an  individual,  viho,  after  all  his  care  to  accomplish  himself  for 
jhis  branch  of  instruction,  in  a  foreign  country,  and  his  zeal  in  forming  the 
test  private  botanical  library  in  the  United  States,  cannot  be  expected  to 
devote  all  his  resources  to  an  object  which  ought  to  be  fostered  by  publitr 
muuilicencc,  and  cherished  as  one  of  the  honours  of  the  State. 
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Thornton,  of  London,  is  not  only  highly  honour- 
able to  himself  and  his  country,  but  probably,  also, 
in  superb  magnificence  and  accuracy,  without  an 
equal  on  earth." 


M 
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This  department  of  natural  history  has,  also, 
within  the  period  under  review,  passed  through  va- 
rious revolutions,  and  received  numerous  improve- 
ments equally  fundamental  and  important.     From 
the  time  of  Aristotle,  the  first  distinguished  mi- 
neralogist, to  that  of  Becher,  a  learned  German, 
little  had  been  done  in  this  science,  except  bringing 
together,  and  gradually  increasing,  a  wilderness  of 
facts,  without  system  or  order.     Becher,  toward 
the  latter  end  of  the  seventeenth  century,  turning 
his  attention,  with  zeal,  toward  this  subject,  became 
the  father  of  regular  mineralogy.      After  him  a 
number  of  adventurers  in  this  field  of  inquiry  ap- 
peared, but  they  did  little  more  than  make  large 
collections  of  mineral  substances,  and  class  them 
according  to  the  old  rules.     Among  the  principal 
of  these  w^ere  Hierne,   a  Swede,  who  gave  an 
ample  and  very  valuable  account  of  the  fossils  of 
his  own  country; — Woodward^  and  Charleton, 
English  naturalists,  who  made  curious  collections 
and    enumerations    of   mineral    specimens; — and 
Brachmel,   of  Sweden,   who  threw  much  new 
light  on  this  kingdom  of  nature,  as  it  appeared  in 
that  part  of  Europe.     To  these  succeeded  Lin- 
naeus.   This  great  man  proposed  a  new  classifica- 
tion of  mineral  bodies,  and  was  the  first  who  distri- 


0  This  Is  the  opinion  of  Dr.  Darwin,  whose  taste  or  information  on 
this  suhject  will  not  be  questioned.     Phytologia. 

p  Woodward  instituted  a  professorship  of  mineralogy  about  the  year 
1720,  in  the  University  of  Cambridge,  to  which  he  left  his  collection  of 
minerals  as  a  legacy. 
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buted  them  into  classes ,  orders,  genera,  and  spe- 
cies. But  his  arrangement  was  essentially  defec- 
tive. He  divided  substances  chiefly  according 
to  their  external  appearances,  such  as  ^figure,  co- 
lour, hardness,  and  other  sensible  qualities,  and, 
of  course,  thrc-vv  together  the  most  heterogeneous 
and  opposite  kinds.  He  devised  specific  names, 
however,  of  great  excellence;  and  he  is  entitled  to 
much  honour  for  his  concise  and  elegant  sketch  of 
the  Saxa,  which  had  been  little  noticed  before. 

LiNNiEus  was  followed  by  his  countryman, 
Wallerius,  who,  in  1747,  published  an  import- 
ant mineralogical  work,  in  which  he  adopted  the 
Linna^an  system,  with  considerable  alterations 
and  improvements,  by  himself  and  the  learned 
Brqwal,  Bishop  of  Abo.*^  About  the  same  time 
Vaugel,  a  respectable  philosopher  af  Germany, 
presented  to  the  public  a  new  system  of  mineral- 
ogy, of  considerable  value.  In  1748  appeared 
the  voluminous  work  of  Dr.  Hill,  which  was  im- 
portant, as  it  gave  a  general  account  of  the  fossils 
of  England;  but  his  perplexed  and  barbarous  no- 
menclature rendered  it  much  less  useful  than  it 
might  otherwise  have  been.  Soon  afterwards  the 
inquirers  and  publications  in  mineralogy  began 
greatly  to  multiply,  especially  in  Germany  and 
Sweden,  which,  from  the  abundance  of  their  mi- 
neral riches,  have  long  presented  peculiar  encou- 
ragements to  the  study  of  this  kingdom  of  nature. 

Hitherto  little  or  nothing  had  been  done  in  the 
lnvesti2;ation  of  minerals  throudi  the  medium  of 
chemical  analysis.  External  characters  continued 
to  form  almost  the  sole  ground  of  distinction  and 
arrangement.  Hikrne  and  BrachiMel  had,  in- 
deed, some  time  before,  suggested  the  plan  of  form- 

g  See  the  Preface  to  Cronstedt's  Mineralogy,  by  Magellan.  The 
above  mentioned  work  of  Walierius  was  republished,  about  twenty-five 
^ears  afterwards,  with  great  and  splendid  improvement-s. 
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7ng  a  mineraloglcal  system  on  chemical  principles; 
bu't  they  did  nothing  more  than  suggest  it.  Mar- 
GRAAF  and  Pott,  two  illustrious  mineralogists  of 
Berlin,  seem  to  have  been  the  first  who  instituted, 
with  any  remarkable  success,  this  kind  of  inquiry. 
Their  numerous  and  w^ell  directed  experiments 
were  generally  made  by  means  of  Iwat.,  and,  ac- 
cording to  the  language  of  chemistry,  in  the  dry 
zcaj/.  About  the  same  time,  Neumann,  a  philo- 
sopher of  Germany,  distinguished  himself  by  in- 
vestigating the  nature  of  mineral  substances  by 
means  of  acid  menstrua,  or  in  the  moist  zvai/. 
These  inquiries  opened  a  new  and  most  interest- 
ing field  in  this  science,  led  to  many  important 
discoveries,  and  may  be  considered  as  one  of  the 
grand  asras  in  natural  history. 

It  was  in  this  stage  of  mineraloglcal  improve- 
ment that  Frederic  Cronstedt,  a  nobleman  of 
Sweden,  and  superintendant  of  the  mines  of  that 
country,  published  a  most  incomparable  work, 
exhibiting  the  elements  of  this  science,  in  an  ar- 
rangement singularly  clear,  determinate  and  per- 
spicuous.'' This  distinguished  mineralogist  as- 
sumed Afr.  Pott's  facts,  but  improved  much  upon 
his  labours.  He  adopted  a  method  of  classifica- 
tion chiefly  chemical.  He  appears  to  have  de- 
rived a  considerable  portion  of  his  knowledge  from 
Van  Swab,  one  of  the  masters  of  the  mines,  whose 
name  is  little  know^n  in  the  scientific  world,  though 
he  communicated  much  information  to  almost  all 
the  eminent  naturalists  of  that  country,  wdio  flou- 
rished during  his  time. 

Though  Pott  and  Margraaf  did  much  in  the 
chemical  analysis  of  minerals,  and  slied  new  light 


r  Wallerius  pronounced  this  worlc  o/)its  shie  /•.t!.  It  has  passed 
through  many  editions;  has  been  translated  into  most  of  the  European 
languages;  and  is  stjll  considered  as  one  of  the  best  elementary  works  pt 
mineralogy  extanf. 
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on  the  science  by  this  means,  yet  they  left  much 
still  to  be  done.  They  were  followed  by  Scheele, 
and  Bergman/  who,  with  great  ingenuity,  perse- 
verance, and  success,  pursued  the  same  course.  In 
the  hands  of  these  great  philosophers,  mineralogy 
may  be  said  to  have  first  assumed  that  high  rank 
which  it  now  holds.  They  not  only  made  large 
additions  to  the  lists  of  mineral  substances  which 
had  been  before  given,  but  they  also  pursued  the 
analysis  of  these  substances  to  a  greater  length 
than  their  predecessors,  ascertained  new  and  more 
clear  distinctions,  and  gave  the  whole  science  a 
more  simple,  intelUgible,  and  dignified  aspect. 
As  long  as  this  branch  of  natural  history  shall  be 
cultivated,  a  large  share  of  gratitude  and  admira- 
tion will  be  due  from  its  votaries  to  Scheele  and 
Bergman. 

Though  the  refinements  of  chemical "  analysis 
were  carried  to  a  great  length  by  the  celebrated 
mineralogists  last  mentioned,  and  entitle  them  to 
high  honours,  yet  they  were  afterwards  exceeded 
by  Klaproth,  of  Berlin,  who  applied  himself  to 
the  analysis  of  minerals  with  a  degree  of  zeal  and 
perseverance  which  no  difficulties  could  discou- 
rage, and  with  an  ingenuity  and  accuracy  which 
enabled  him  to  penetrate  far  beyond  his  predeces- 
sors.     He  corrected  many  errors,   and   supplied 
important  defects  in  the  analytic  method.     He  in- 
vented new  instruments  of  great  value,  and  new 
processes,  more  easy  and  expeditious,  and  of  more 
certain  result  than  those  before  in  use.    It  is,  per- 
haps, to  his  labours,  as  much  as  to  those  of  any 
hidividual,  that  we  are  indebted  for  some  of  the 
most  curious  knowledge  in  mineralogy   that  we 
possess.     The  same  course  of  refined  and  subtle 
chemical  investigation,  by  which  Klaproth  was 

s  Sciagraphla  Tilineralis, 
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€0  much  distinguished,  was  pursued  farther  by  suc- 
ceeding chemists,  and  particularly  by  M.  Vauque- 
LiN,  of  France. 

AV^hile  this  astonishing  progress  was  making  in 
mineralogy,  by  means  of  chemical  inquiry,  the  at- 
tention to  external  characters,  which  had  been  for 
some  time  out  of  vogue,  began  to  be  resumed, 
and  led  to  considerable  improvements  in  the  diag- 
nostic rules,  and  in  the  nomenclature  of  the  science. 
For  this  we  are  chiefly  indebted  to  the  celebrated 
Werner,  of  Germany,  who  certainly  holds  a  place 
among  the  .most  distinguished  mineralogists  of  the 
age.  Though  he  did  not  wholly  neglect  the  che- 
mical properties  of  fossils,  he  devoted  his  chief  at- 
tention to  their  external  characters,  and  made  these 
the  principal  foundation  of  his  arrangement.  He 
and  his  disciples  insisted,  that  the  colour,  shape, 
lustre,  transparency),  texture,  cohesion,  density,  feel, 
and  general  hahitude  of  mineral  substances,  furnish 
abundantly  sufficient  indications  for  distinguishing 
and  arranging  them,  And,  indeed,  the  ingenuity 
and  skill  with  which  they  selected  these  charac- 
ters, the  judgment  and  accuracy  with  which  they 
learned  to  apply  them,  and  their  wonderful  success 
in  forming  a  luminous  system  on  the  principles 
which  these  sensible  qualities  afforded,  must  be 
considered  as  pointing  out  one  of  the  most  im- 
portant periods  in  the  history  of  mineralogy. 

Before  this  period  the  nomenclature  of  mineral 
bodies  had  been  in  a  very  perplexed  and  imperfect 
state,  insomuch,  that  while  rich  stores  of  know- 
ledge respecting  them  were  possessed  by  many,  it 
was  extremely  difficult  to  convey  this  knov/ledge, 
for  want  of  precise  definitions  and  descriptions. 
The  same  substance,  from  some  slight  variations 
in  appearance,  was  often  called  by  different 
names;  and  different  substances,  from  some  affi- 
nities of  external  character,  by  the  same  name. 
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From  these,  and  other  causes,  the  language  of  mi* 
Jieralogy  was  long  arbitrary,  vague^,  and  ambigu- 
ous; each  author  using  that  which  his  caprice,  or 
his  convenience  dictated.  Many  attempts  were 
made  to  supply  this  defect,  and  to  obviate  these 
difficulties,  by  Linn.^us,  Peithner,  and  others, 
but  without  much  effect.  At  length  AVerner 
undertook  to  make  a  radical  reform  in  the  descrip- 
tive language  of  this  science,  and  published  the 
result  of  his  labours  in  1774.  This  nomenclature 
proved  more  precise,  accurate,  and  scientific  than 
mineralogists  had  ever  before  possessed;  and  its 
illustrious  author,  by  afterwards  uniting  the  de- 
scriptions of  external  characters,  which  he  had 
formed  with  much  taste  and  skill,  with  terms  in- 
dicating the  chemical  properties  of  minerals,  was 
enabled  to  publish,  in  1780,  the  best  system  of 
mineralogical  language  that  is  now  extant/ 

Snce  the  publication  of  Werner's  system,  al- 
most all  the  distinguished  writers  on  mineralogy 
have  formed  their  arrangement  and  language  on 
the  union  of  external  characters  and  chemical  pro-, 
perties.  This  is  the  case  with  the  learned  and 
indefatigable  Dr.  AYalker,  of  Edinburgh,  Messrs. 
Daubenton,  Patrin,  and  Monge,  of  France,  and 
Mr.  Kir  WAN,  of  Ireland.  All  these  gentlemen 
have  inquired  much,  and  written  with  ability, 
on  this  branch  of  natural  history.  The  last  named 
philosopher,  in  particular,  has  rendered  very  im- 
portant services  to  mineralogical  science,  and, 
doubtless,  deserves  to  be  ranked  among  the  greatest 
of  its  benefactors  now  living.'^ 

Besides  the  systematic  writers  just  mentioned, 
several  naturalists,  of  great  eminence,  have  founded 

/  This  latter  publication  was  in  the  form  of  Notes  on  Cronstedt'§ 
^^ineralogy, 

1}  See  Elements  of  Mineralogy.  By  RicnARD  KiRsWAN,  F.  R,  S.  &C. 
a  vols.  8vo.  1704. 
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minerdogical  distinctions  on  characters  peculiar 
to  themselves,  and  have  pursued  their  inquiries, 
founded  on  these  characters,  to  a  very  curious  and 
instructive  length.     Rome  De  Lisle,  of  France, 
in   his   Crystallographie,    published   a   few   years 
since,  made  a  very  ingenious  application  of  geo- 
metry  to  the  phenomena  of  minerals,  and   exhi- 
bited a  vv^ork  in  which  they  were  subjected  to  all 
the  precise  principles  of  mathematical  calculation. 
Since  the  publication   of  De  Lisle's  work,  his 
countryman,  M.  Hauy,  has  given  a  new  theory  of 
crystallization^  in  which  mathematical  skill  and 
persevering  industry  are  still  more  eminently  dis- 
played than  by  his  predecessor.     This  theory  is 
acknowledged  by  all  to  be  a  monument  of  inge- 
nuity and  labour;  and  is  supposed   by   some   to 
give  important  light,  and  to  promise  much  use- 
fulness, both  in  mineralogy  and  chemistry.     M. 
Brisson,   another  distinguished   mineralogist,   of 
the  same  country,  proposed  to  found  the  leading 
character  of  mineral  bodies  on  the  static  principle, 
or  their  relative  specific  gravities;  and  in  the  ex- 
hibition of  his  plan  displayed  much  ingenuity  and 
learning.     Scarcely  infei^or  to  any  that  have  been 
mentioned  is  the  venerable  M.  Sage,  also  of  France, 
who,  in  the  art  of  assaying,  in  tracing  the  connec- 
tion between  the  mineral  and  the  other  kingdoms 
of  nature,  and  by  his  experiments  in  chemical  ana- 
lysis, has  contributed  much  to  improve  this  depart- 
ment of  natural  history. 
\  In    addition    to  the   great   systematic  writers 

I  whose  names  have  been  mentioned,  considerable 

j  service  has  been  rendered  to  mineralogy,  within 

1  the  period  under  consideration,  by  many  others, 

who  have  either  collected,  analyzed,  or  discovered 
mineral  productions.     Among  these  it  is  proper 
I  to  enumerate,   with   some   distinction,   Lawson, 

I  TowNsoN,  Jameson,  AVhitehurst,,  Lewis^  Ax-^ 
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PERSON,  Withering,  and  Garnet,  of  Great- 
Britain  ,  D'Argenville,  Soulavie,  Faujas, 
Macquart,  Dolomieu,  Monnet,  Chaptal,  Bo- 
mare,  FouRCROY,  Hassenfratz,  and  De  la  Me- 
THERiE,  of  France ;  Ludwig,  Woltersdorff, 
Cartheuser,  Baron  Born,  Debern,  Voigt,  Gel- 
jLert,  Woulfe,  Raspe,  and  many  more,  of  Ger- 
many; De  Saussure,  jun.  of  Geneva;  Rinman, 
and  Ferber,  of  Sweden;  Pallas,  of  Russia; 
D'Acosta,  of  Spain;  Camera,  of  Portugal;  and 
GioENNi,  Fabroni,  and  Spallanzani,  of  Italy. 

The  use  of  the  Blow-Pipe,  for  the  purpose  of 
assaying  mineral  bodies  in  the  dry  way,  was  first 
introduced  by  Van  Swab,  a  little  before  the  mid- 
dle of  the  century.  The  importance  of  this  appa- 
ratus in  mineralogy,  and  the  great  ease  with  which 
it  enables  the  experimenter  to  conduct  his  investi- 
gations, render  its  introduction  by  no  means  an 
inconsiderable  sera  in  the  history  of  the  science. 
After  Van  Swab,  the  Blow-Pipe  was  much  im- 
proved, and  more  extensively  applied,  by  Cron- 
stedt,  Bergman,  Rinman,  Berkeniiout,  Black, 
and  several  others.  The  great  value  of  this  inven- 
tion, in  chemical  and  mineralogical  inquiries,  will 
appear  from  considering  that  the  most  intense  de- 
gree of  heat  may  be  obtained  by  it,  with  the  ut- 
most conveniency,  in  a  few  minutes,  which  can 
scarcely  be  obtained  by  means  of  a  crucible  in 
many  hours. 

While  new  systems  of  arrangement,  and  of  lan- 
guage in  mineralogy,  and  new  means  of  facilitat- 
ing experiments  in  this  science  have  been  pro- 
posed, by  different  philosophers,  during  the  period 
under  review,  immense  additions,  at  the  same 
time,  have  been  made  to  the  old  catalogues  of 
mineral  substances.  LinnyEus  described  about 
fae  hundred  different  species.  Since  that  time  so 
many   discoveries  of  new  substances  have  been 
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inade,  that  the  number  of  species  now  known  is 
between  seven  and  eight  thousand.  Seven  new 
kinds  of  earth  have  been  discovered  within  the 
tentury  under  consideration.  Among  these  are 
Magnesia,  by  Hoffman  and  Black;  Barytes,  by 
ScHEELE  and  Gahn;  Strontites,  by  Hope;  Silica, 
by  Pott;  Alumina,  by  Margraaf;"  Adamanta, 
by  Klaproth;  and  Jargonia,  by  the  same  great 
mineralogist.  Within  this  time,  also,  teii  new  ??ie- 
tallic  substances  have  been  discovered,  viz.  Cobalt, 
by  Brandt,  in  1733;  iV/cZ:^/,  by  Cronstedt,  in 
1751 ;  Platina,  by  Scheffer,  in  1752;  Manganese^ 
by  ScHEELE  and  Gahn,  in  1774;  Tungsten,  or 
J'F6>Z/7*a??2,  by  D'Elhuyart,  in  1782;  Molijbdenumy 
by  HiELM,  about  the  same  year;  Uranium,  by 
Klaproth,  in  17S9;  Titanium,  by  the  same  phi- 
losopher, in  1795;  Tellurium,  or  Sylvanite,  also  by 
the  same,  in  1797;  and  Chromum,  by  Vauquelin, 
in  1798. — Besides  these,  the  discoveries  belonging 
to  almost  every  class,  order,  and  genus  in  mine- 
ralogy, have  been  more  numerous  than  our  limits 
admit  of  recounting. 

It  follows,  as  a  natural  consequence,  from  what 
has  been  stated,  that  collections  of  minerals  have 
been  more  numerous,  and  more  complete,  during 
the  last  century,  than  ever  before.  Among  those 
who  have  formed  these  collections,  it  is  not  easy  to. 
select  such  as  are  most  worthy  of  notice.  In  gene- 
ral, the  great  systematic  writers,  whose  names  have 
been  mentioned,  are  entitled  to  the  highest  praise- 
in  this  respect  also.  The  best  collection  now  on 
earth,  if  we  may  rely  on  the  judgment  of  Mr. 
Kir  wan,  from  which  few  wilJ  presume  to  dissent, 
is  that  made  between  the  years   1782  and   1787, 

n  It  is  not  meant  to  be  aeserted  that  siliceous  and  argillaceous  earths  were 
unknown  previous  to  the  time  of  Pott  and  Margraaf,  but  that  the 
discovery  of  their  characters  and  properties,  as  />*/<?  earths,  is  to  be  attri- 
buted tQ  tbesq  mineralogists, 
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by  Professor  Leske,  of  Leipsic,  one  of  the  earlies!' 
and  most  eminent  of  the  disciples  of  Werner,  by 
whose  assistance  it  was  arranged.  After  the  death 
of  Leske,  it  was  revised,  corrected,  and  enlarged 
by  Karsten,  another  disciple  of  Werner,  and 
a  mineralogist  of  great  judgment  and  learning. 
This  monument  of  skill  and  labour  was,  a  few 
years  since,  transferred  to  Ireland,  where  it  has 
been  for  some  time  receiving  those  additions  and 
improvements  from  the  hands  of  Mr.  Kirwan, 
which  his  extensive  acquaintance  with  the  subject, 
together  with  his  acuteness,  zeal,  and  industry,, 
render  him  so  capable  of  conferring. 

In  describing  the  present  state  of  mineralogical 
science,  it  is  impossible  to  do  better  than  to  adopt 
the  words  of  the  illustrious  Irish  academician, 
whose  name  has  been  mentioned  with  so  much- 
respect  in  the  preceding  paragraphs.  Within  a 
few  years,  '-'  precise  lines  of  information  have  been; 
traced,  even  in  the  minuter  subdivisions  of  the 
science;  the  gross  indications  of  the  unassisted 
senses,  freed  trom  their  attendant  fallacies,  have 
been  pressed  into  its  service;  the  more  refined 
chemical  tests,  still  further  perfected,  have  beerr 
rendered  more  conclusive,  many  new  species 
brought  to  light,  the  catalogue  of  the  elementary 
substances  nearly  completed,  and  the  great  art  of 
analysis,  extended  far  beyond  its  former  limits,  now 
nearly  approaches  the  precision  of  an  algebraic 
formula."^ 

This  science,  like  almost  every  other  cultivated 
in  modem  times,  while  its  boundaries  have  been 
extended,  and  its  principles  greatly  improved,  has 
been  rendered  more  subservient  than  formerly  ta 
various  important  purposes  of  economy  and  art. 
Instead  of  being  considered,  as  it  once  was,  a  low 

_.  -w  Kir  WAN's  Elan:nts  of  Mineralogy^     Frcface.- 
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and  trifling  object  of  study,  it  has  lately  begun  to 
be  viewed  as  dignified  in  its  nature,  and  most  in- 
teresting in  its  relations.  It  is  now  regarded  as  a 
valuable  and  indeed  necessary  handmaid  to  Medi- 
cine, Agriculture,  and  a  large  portion  of  the  ma- 
nufactures, which  supply  the  conveniences,  com- 
forts, or  luxuries  of  human  life.  Mineralogy  has, 
therefore,  within  a  few  years  past,  been  culti- 
vated with  great  diligence  and  success  by  almost 
all  the  nations  in  Europe,  especially  in  Germany 
and  Sweden,  where  splendid  mineral  riches  parti- 
cularly invited  inquiry  and  application.  Societies 
have  been  formed  for  extending  and  improving 
the  science;  travellers  have  explored  foreign  coun- 
tries for  the  same  purpose;  distinguished  eminence 
in  this  branch  of  knowledge  has  been  rewarded 
by  public  esteem,  and  by  civil  honours;  and  the 
most  effectual  methods  used  to  direct  general  at- 
tention to  the  subject. 

The  mineral  treasures  of  our  own  country  have 
been  hitherto  but  little  explored.  It  were  to  be 
wished  that  some  of  our  countr}^men,  who  have 
leisure  and  talents  for.  the  purpose,  might  be  in- 
duced to  undertake  this  interesting  task.  That 
the  United  States  abound  in  Coal,  Gypsum,  Mar- 
ble, Metals,  and  other  mineral  riches,  which  would 
abundantly  reward  the  diligence  of  our  naturalists 
in  seeking  for  them,  we  have  already  had  satisfac- 
tory evidence.  Professor  Mitchill  was  commis- 
sioned, several  years  since,  by  the  Agricultural 
Society  of  New- York,  to  travel  through  a  consi- 
derable part  of  the  State,  with  a  particular  view  to 
mineralogical  investigation.  The  result  of  his 
tour  has  been  published,'  and  affords  at  once  ho- 
nourable testimony  of  his  talents,  and  strong  in- 


ftr  See  a  Sketch  of  the  Mineralogical  History  of  the  State  of  NexvTork  m 
i^e  Miditat  He^ouiory^  vols.  i.  and  iij. 
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citements  to  a  further  prosecution  of  the  inquiries 
which  he  instituted.  It  would  be  happy  for  the 
interests  of  science  in  this  new  world,  if  similar 
undertakings,  conducted  with  similar  skill,  could 
be  multiplied  and  extended. — It  is,  indeed,  dcr 
voutly  to  be  wished  that  a  kind  Providence  may 
for  ever  conceal  from  our  view  all  mines  of  the  prer 
cious  metals,  if  there  be  such  in  our  country;  but  so 
many  mines  of  more  real  value  to  a  nation  have 
been  discovered,  and  profitably  wrought  within 
the  last  age,  in  the  United  States,  that  we  may 
safely  wish  for  the  extension,  and  the  more  dili- 
gent improvement  of  these  discoveries. 


Geology. 

In  the  investigation  of  the  natural  history  of  the 
Earth,  little  progress  had  been  made  prior  to  the 
commencement  of  the  eighteenth  century.  In- 
deed, as  Mineralogy  is  the  alphabet,  by  the  prin- 
ciples and  combinations  of  which  the  great  vo- 
lume of  geological  science  must  be  formed,  it  is 
plain  that  as  long  as  the  former  remained  in  an 
uncultivated  state,  the  latter  would  receive  but 
little  light  or  improvement.  During  the  century 
under  consideration,  geology  has  become  an  object 
of  the  attention  and  inquiries  of  many  distinguished 
philosophers.  The  discoveries  of  chemists  and 
mineralogists,  and  the  observations  of  intelligent 
travellers,  have  all  tended  to  facilitate  these  inqui- 
ries, and  to  render  them  more  enlightened  and 
satisfactory.  And,  although  modern  times  have 
produced  many  visionary  theories,  and  crude  con- 
jectures on  this  subject,  they  have  also  given  birth 
to  some  important  acquisitions,  and  much  correct 
philosophy,  which  will  be  highly  prized  by  all 
who  study  the  history  and  structure  of  our  globe. 
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Toward  the  close  of  the  seventeenth  century, 
three  different  Theories  of  the  Earth  were  pro- 
posed, by  as  many  philosophers  of  Great-Bri- 
tain ;  of  w^hich,  as  they  were  among  the  first  of- 
fered to  the  world,  and  bear  a  relation  to  several 
of  the  subsequent  theories,  it  will  be  proper  to  take 
some  notice. 

The  first  was  the   Telluris  Theoria  Sacra^  of 
the  Rev.  Dr.  Thomas  Burnet.     This  celebrated 
theorist  was  a  man  of  genius  and  taste;  and  his 
work,  if  it  do  not  command  the  assent  of  the  phi- 
losophic  mind,    will  be   found  to  display  much 
learning,  and  a  most  vigorous  imagination.     Ac- 
cording to  him  the  earth  was  first  a  fluid  hetero- 
geneous mass.     The  heaviest  parts  descended  and 
formed  a  solid  body.     The  waters  took  their  sta- 
tion round  this  body,  and  all  lighter  fluids  rose 
above  the  water.     Thus,  between  the  coat  of  air, 
and  that  of  water,  a  coat  of  oily  matter  was  inter- 
posed.    But  as  the  air  was  then  full  of  impurities, 
and  contained  great  quantities  of  earthy  particles, 
these  gradually  subsided,  and  rested  upon  the  stra- 
tum of  oil,  and  composed  a  crust  of  earth,  mixed 
with  oleaginous  matter.     This  crust  was  the  first 
inhabitable  part  of  the  earth ;  and  was  level  and 
uniform,  without  mountains,  seas,  or  other  inequa- 
lities.    In  this  state  it  remained  about  sixteen  cen- 
turies, when  the  heat  of  the  sun  gradually  drying 
the  crust,  produced,  at  first,  superficial  fissures  or 
cracks;  but  in  process  of  time,  these  fissures  be- 
came deeper,  and  increased  so  much  in  their  di- 
mensions, that  at  last  they  entirely  penetrated  the 
crust.    Immediately  the  whole  crust  split  in  pieces, 
and  fell  into  the  abyss  of  waters   which  it  had 
formerly  surrounded.     This  wonderful  event  was 

■y  This  work  was  first  published  in  1680,  in  the  Latin  language.  It 
was  afterwards  translated,  by  the  author,  and  published  in  two  parts,  in 
4to,  in  1683,  and  1690. 
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the  universal  Deluge.  These  masses  of  indurated 
earthy  and  oily  matter,  in  falling  into  the  abyss, 
carried  along  with  them  vast  quantities  of  air,  by 
the  force  of  which  they  dashed  against  each  other, 
accumulated,  and  divided  in  so  irregular  a  man- 
ner, that  great  cavities,  filled  with  air,  were  left  be- 
tween them.  The  waters  gradually  opened  pas- 
sages into  these  cavities,  and  in  proportion  as  the 
cavities  were  filled  with  water,  parts  of  the  crust 
began  to  discover  themselves  in  the  most  elevated 
places.  At  last  the  waters  appeared  no  where 
but  in  those  extensive  valleys  which  contain  the 
ocean.  Thus  our  ocean  is  a  par;!'  of  the  ancient 
abyss;  the  rest  of  it  remains  in  the  internal  cavi- 
ties, with  which  the  sea  has  still  a  communication. 
Islands  and  rocks  are  the  small  fragments,  and 
continents  the  large  masses  of  the  antediluvian 
crust.  And  as  the  rupture  and  fall  of  the  mass 
were  sudden  and  confused,  the  present  surface  of 
the  earth  is  full  of  corresponding  confusion  and 
irregularity.^ 

This  '^  elegant  romance"  of  Burnet  was  suc- 
ceeded by  the  work  of  his  countryman,  Mr. 
Woodward,  who,  in  1695,  published  Essays  to- 
zvards  a  Natural  History  of  the  Earth,  and  ter- 
restrial bodies.  Though  he  possessed  much  more 
know^ledge  of  minerals  than  his  predecessor,  and 
on  this  account  had  greatly  the  advantage  of  him, 
he  produced  a  work  far  less  ingenious  and  interest-: 
ing.  He  also  proceeded  on  the  supposition  of  the 
Mosaic  history  being  true,  and  ascribed  the  pre- 
sent aspect  of  our  globe  to  the  influence  of  the 
general  deluge.  He  supposed  that  all  the  sub- 
stances of  which  the  earth  is  composed  were 
once  in  a  state  of  solution;  that  this  solution  took 
place  at  the  flood;  that  on  the  gradual  retiring  o| 

«  Sullivan's  Vie%v  of  ^aturcf  vol,  i.  letter  6» 
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the  waters  the  various  substances  held  in  solution, 
or  suspended  in  them,  subsided  in  distinct  strata, 
according  to  their  specific  gravities;  and  that  these 
are  arranged  horizontally,  one  over  the  other,  like 
the  coats  of  an  onion.  As  this  theory  was  soon 
found  to  contradict  some  of  the  plainest  and  most 
unquestionable  facts  which  geologists  observed,  it 
has  had  few  admirers,  and  its  refutation  has  been 
usually  considered  as  obvious  and  easy. 

In  1696  Mr.  William  Whiston,  a  man  of 
uncommon  acuteness,  and  of  still  greater  learning, 
published  a  Nezv  Theory  of  the  Earth,  from  its 
Original  to  the  consummation  of  all  things.  He 
supposed  the  earth,  in  the  beginning,  to  be  an 
uninhabitable  Comet,  subject  to  such  alternate  ex- 
tremes of  heat  and  cold,  that  its  matter,  being 
sometimes  liquefied,  and  sometimes  frozen,  was  in 
the  form  of  a  chaos,  or  an  abyss  surrounded  with 
utter  darkness.  This  chaos  was  the  atmosphere 
of  the  comet,  composed  of  heterogeneous  mate- 
rials, having  its  centre  occupied  with  a  globular^ 
hot,  solid  nucleus,  of  about  two  thousand  leagues 
diameter.  Such  was  the  condition  of  the  earth 
before  the  period  described  by  Moses  as  the  time 
of  creation.  The  first  day  of  the  creation  every 
material  in  this  rude  mass  began  to  be  arranged 
according  to  its  specific  gravity.  The  heavy  fluids 
sunk  down,  and  left  to  the  earthy,  watery,  and 
aerial  substances,  the  superior  regions.  Round 
the  solid  nucleus  is  placed  the  heavy  fluid,  which 
descended  first,  and  formed  the  great  abyss  upon 
which  the  earth  floats,  as  a  cork  upon  quicksilver. 
The  great  abyss  is  formed  of  two  concentric  cir- 
cles; the  interior  being  the  heavy  fluid,  and  the 
superior  water;  upon  which  last,  the  earth,  or  the 
crust  we  inhabit,  is  immediately  formed.  So  that, 
according  to  this  theorist,  the  globe  is  composed 
of  a  number  "of  coats  or  shells,  one  within  the 
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other,  of  different  materials,  and  of  different  den- 
sities. The  air,  the  lightest  substance  of  all,  sur- 
rounds the  outer  coat,  and  the  rays  of  the  sun, 
making  their  way  through  the  atmosphere,  pro- 
duced the  light  which  Moses  tells  us  first  obeyed 
the  divine  command.  The  hills  and  valleys  are 
formed  by  the  mass  of  which  they  consist  pressing 
with  greater  or  less  weight  upon  the  outer  coat  of 
the  earth;  those  parts  which  are  heaviest  sinking 
lowest  into  the  subjacent  fluid,  and  making  valleys^ 
and  those  which  are  lightest,  rising  higher  and 
forming  mountains. 

Such  Mr.  Whiston  supposed  to  be  the  state  of 
the  globe  we  inhabit  before  the  Deluge.  Owing 
to  the  superior  heat,  at  that  time,  of  the  central 
parts,  which  have  been  ever  since  cooling,  the 
earth  was  more  fruitful  and  populous  anterior  to 
that  event  than  since.  The  greater  vigour  of 
the  genial  principle  was  more  friendly  to  animal 
and  vegetable  life.  But  as  all  the  advantages  of 
plenty  and  longevity  which  this  circumstance  pro- 
duced, were  productive  only  of  moral  evil,  it  pleased 
God  to  testify  his  displeasure  against  sin,  by  bring- 
ing a  flood  upon  a  guilty  world.  The  flood  was 
produced,  as  this  theorist  supposed,  in  the  follow- 
ing manner.  A  Comet.,  descending  in  the  plane 
of  the  ecliptic  to  its  perihelion,  made  a  near  ap- 
proach to  the  earth.  The  approximation  of  so 
large  a  body,  raised  such  a  strong  tide,  and  pro- 
duced such  powerful  commotion  in  the  abyss  con- 
cealed under  the  external  crust,  that  the  latter  was 
broken,,  and  the  waters  which  had  been  before 
pent  up,  burst  forth  with  great  violence,  and  were 
the  principal  means  of  producing  the  deluge.  In 
aid  of  this,  he  had  recourse  to  another  supposition, 
which  was,  that  the  comet,  while  it  passed  so  near 
the  earth  as  to  produce  these  effects  by  the  force 
of  attraction,  also  involved  our  globe  in  its  atmos- 
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phcre  and  tail  for  a  considerable  time,  and  depo-* 
sited  vast  quantities  of  vapours  on  its  surface, 
which  produced  violent  and  long  continued  rains; 
and,  finally,  that  this  vast  body  of  v^aters  was  re- 
moved by  a  mighty  wind,  which  dried  up  a  large 
portion,  and  forced  the  rest  into  the  abyss  from 
which  it  had  been  drawn,  leaving  only  enough 
to  form  the  ocean  and  rivers  which  we  now  be- 
hold. 

The  fanciful  and  untenable  theories  which  have 
been  briefly  stated,  served  little  other  purpose  than 
to  amuse  the  curious,  and  excite  to  new,  and,  for 
the  most  part,  unsuccessful  modes  of  speculation  on 
this  interesting  branch  of  natural  history.  Ac- 
cordingly, the  eighteenth  century  has  teemed  with 
plans,  almost  numberless,  for  solving  the  pheno* 
mena,  and  elucidating  the  internal  structure  and 
history  of  the  earth.  These  plans,  to  say  nothing 
of  the  impious  nature  and  tendency  of  some  of 
them,  have,  generally,  rather  resembled  philoso- 
phical dreams,  than  the  conceptions  of  waking 
and  sober  reason.  Their  authors,  in  forming- 
them,  have  been  too  often  guided  by  imagination 
more  than  judgment;  and  have  laboured  rather  to 
support  a  favourite  hypothesis,  than  to  consult  the 
voice  of  authentic  history,  or  patiently  to  examine 
the  materials  and  structure  of  the  fabric  which 
they  undertook  to  describe.  It  may  not  be  im- 
proper to  take  a  brief  review  of  some  of  the  more 
conspicuous,  among  the  great  number,  which,  at 
different  periods  of  the  century  under  considera- 
tion, and  in  different  parts  of  the  world,  have  been 
received  by  philosophers. 

At  an  early  period  of  the  century,  the  celebrated 
John  Hutchinson,  whose  principles  of  philoso- 
phy were  mentioned  in  a  former  chapter,  formed  a 
theory  gf  the  earthy  which  he  professed  tg  derive 
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from  Scripture/'  lie  supposed  that  when  the  e^rtfl 
was  first  created,  the  terrestrial  matter  was  entirely 
dissolved  in  the  aqueous,  forming  a  thick,  muddy, 
chaotic  mass;  that  the  figure  of  this  mass  was 
spherical,  and  on  the  outside  of  this  sphere  lay  a 
body  of  gross  dark  air;  that  w^ithin  the  sphere  of 
earth  and  water  was  an  immense  cavity,  called  by 
Moses  the  deep;  that  this  internal  cavity  was  filled 
with  air  of  a  kind  similar  to  that  on  the  outside  y 
that  on  the  creation  of  light  the  internal  air  re- 
ceived elasticity  sufficient  to  force  its  way  through 
the  external  covering;  that  immediately  on  this, 
the  water  descended,  filled  up  the  void,  and  left 
the  earth  in  a  form  similar  to  that  which  it  bears 
at  present;  that  when  it  pleased  God  to  destroy 
mankind  by  a  fiood,  he  caused,  by  his  own  mira- 
culous agency,  such  a  pressure  of  the  atmosphere 
on  the  surface  of  the  earth,  that  a  large  portion 
of  it  was  forced  into  the  internal  cavity  which  it 
had  formerly  occupied,  and  expelled  the  waters 
from  thence  with  great  violence,  spreading  them 
over  the  surface;  that  the  shell  of  the  earth  was, 
by  this  means,  utterly  dissolved,  and  reduced  to 
its  original  state  of  fluidity;  and  that,  after  the 
divine  purposes  were  answered  by  the  deluge,  the 
globe,  by  a  process  similar  to  that  which  at  first 
took  place,  was  restored  to  the  form  which  it  now 
bears. 

In  the  year  1740  the  Abbe  Moro,  of  Italy, 
published  a  theory  of  the  earth,  wdiich  he  chiefly 
derived  from  the  works  of  Ray,  of  the  preceding 
century.  He  supposed  that  the  surface  of  the 
earth,  as  we  now  behold  it,  and  especially  the 
mountainous  parts,  arose,  originally,  from  the  bot- 
tom of  the  ocean.     At  first,  according  to  him, 

a  Thi?  theory  was  enlarged  and  commented  upon  by  Mr.  Catcot,  a  fol- 
lower of  Hutchinson,  who,  in  1768,  publhhed  a  volume  on  thosubject.^ 
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tliese  mountains  contained  neither  strata  of  shells, 
?ior  any  organized  fossils;  but  by  means  of  sub- 
terranean conflagrations,  earthquakes,  and  volca- 
noes, these  substances  were  thrown  up,  in  con- 
fused heaps,  after  which  they  successively  subsided 
according  to  their  different  specific  gravities,  and 
thereby  necessarily  disposed  themselves  in  different 
strata.  He  also  maintained  that  these  submarine 
eruptions,  while  they  threw  up  huge  and  irregular 
masses  of  matter,  also  ingulphed  marine  plants 
and  animals  of  every  kind,  which  subsided  in  like 
manner,  and  thus  formed  new  mountains,  and  new 
beds  of  stones,  sand,  metals,  and  other  minerals, 
intermingled  with  the  remains  of  vegetable  and 
animal  bodies,  all  which  remained  under  the  sea 
till  some  new  agitation  threw  them  above  its  sur- 
face. He  supposed  that  the  waters  by  which  the 
earth  was  originally  overflown  subsided  by  de- 
grees, the  dry  land  first  appearing  in  places  adja- 
cent to  that  where  the  first  man  and  animals  were 
placed  at  the  creation;  that  the  land  extended  it- 
self gradually,  a  considerable  time  elapsing  before 
the  waters  had  returned  into  their  proper  bed, 
during  which  time  the  shell-fish,  multiplying  in 
great  abundance,  were  universally  distributed  by 
the  waters  of  the  sea;  aiKi  that  when  the  bottom 
of  the  ocean  was  raised  up  by  the  earthquakes 
that  accompanied  the  deluge,  and  formed  the 
mountains,  whole  beds  of  such  shells  were  thrown 
up,  and  distributed  as  we  now  behold  them. 

About  the  year  1744  M.  Le  Cat,  a  philoso- 
pher of  France,  proposed  a  theory  of  the  earth 
diflcring  from  all  which  had  preceded  it.  Ac- 
cording to  him,  in  the  beginning,  the  substance 
whence  metals,  stones,  earths,  and  other  mineral 
bodies  were  to  be  formed,  was  a  soft  mass,  con- 
sisting of  a  kind  of  mud.  The  earth  was  a  globe, 
or  regular  spheroid,  axid  its  surface  was  uniform 
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and  free  from  hills  and  valleys.  The  sun  and 
moon  were  afterwards  created.  The  fluid  which 
covered  the  mud  became  agitated  by  the  flux  and 
reflux,  to  which  it  was  subjected  by  attraction,  and 
the  mud  was  variously  and  violently  moved.  This 
agitation  increasing,  part  of  the  mud  became  ex- 
posed, and  dried.  Continents  were  thus  formed. 
The  materials  of  the  earth  being  compact  and 
solid,  the  sea  continually  excavated  its  bed;  and 
from  the  continual  retreat  of  the  sea,  and  the  ex- 
cavation of  the  earth,  this  globe  is  doomed  to  be 
at  last  so  perfectly  undermined  as  to  produce  a 
confluence  of  the  sea  from  hemisphere  to  hemis- 
phere. The  earth  becoming  thus  hollow,  and  its 
shell  being  gradually  extenuated,  will,  at  length, 
fall  to  pieces;  a  new  chaos  will  be  formed;  the 
fabric  will  be  again  revived,  as  at  first;  and  a  pe- 
riodical dissolution  and  renovation  will  take  place. 
' — Le  Cat  professed  to  believe  the  sacred  scrip- 
tures, and  discovered  an  anxious  desire  to  show 
that  his  theory  w^as  consistent  with  them;  but  the 
best  judges  among  his  contemporaries,  and  since 
that  period,  have  pronounced  it  equally  inconsistent 
with  the  structure  and  phenomena  of  our  globe, 
and  with  the  Mosaic  history. 

About  the  year  1750  appeared  the  Telliamed  of 
M.  Maillet,  a  French  writer  of  some  note.  He 
taught,  that  the  earth  w^as  once  wholly  covered 
with  water,  w^hich,  by  means  of  strong  currents, 
raised  in  its  bosom  all  those  mountains  which  dif- 
ferent countries  bear  on  their  surface;  that  this 
water  has  been  ever  since  gradually  diminishing, 
and  will  continue  to  diminish  until  it  shall  be  quite 
absorbed;  that  our  globe,  being  then  set  on  fire, 
will  become  a  sun,  and  have  various  planets  re- 
volving in  its'  vortex,  till  its  igneous  particles  being 
consumed,  it  will  be  extinguished;  that  then  it 
will  roll  through  the  immensity  of  space^  without 
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any  regular  motion,  till  it  is  again  covered  with 
watery  particles,  collected  from  other  planets, 
when  it  will  fix  in  the  vortex  of  a  new  sun,  and 
again  go  through  the  same  course  of  motions  and 
changes,  being  supplied  with  fresh  inhabitants,  re^ 
sembling  those  by  which  it  is  tenanted  at  present; 
that  the  earth  has  probably  been  undergoing  revo- 
lutions of  this  kind  from  all  eternity,  and  will  con- 
tinue to  go  through  a  succession  of  them  without 
end. — ^This  atheistical  and  absurd  theory,  if  it  de- 
serve the  name,  not  more  hostile  to  revelation  than 
to  all  sound  philosophy,  seems  to  have  gained  but 
few  adherents,  and  but  little  celebrity. 

After  M.  Maillet,  his  countryman,  the  Count 
De  Buffon,  formed  a  new  theory  of  the  earth, 
which  has  been  much  celebrated,  and,  notwith- 
standing its  inconsistency  with  revelation,  and  the 
visionary  absurdities  which  it  involves,  has  gained 
many  advocates  and  admirers. — According  to  this 
ingenious  theorist,  a  comet  falling  into  the  body 
of  the  sun  with  great  force,  struck  from  its  surface 
a  large  mass  of  liquid  fire.  The  comet  commu- 
nicated to  this  fragment  thus  driven  off  from  the 
sun,  a  violent  impulsive  force,  which  it  still  retains. 
This  fragment  forms  the  globe  we  inhabit.  It 
assumed  its  present  figure  when  in  a  fluid  state. 
As  the  heated  mass  gradually  cooled,  the  vapours 
w^hich  surrounded  it  condensed,  fell  down  in  the 
form  of  water  upon  the  surface,  depositing  at  the 
same  time  a  slimy  substance,  mixed  with  sulphur 
and  salts,  part  of  which  was  carried  by  the  waters 
into  the  perpendicular  fissures  of  the  strata,  and 
produced  metals;  the  rest  remaining  on  the  surface, 
and  2:ivinG:  rise  to  vefretable  mould,  with  more 
or  less  of  animal  and  vegetable  particles.  Ihus 
the  interior  parts  of  the  globe  were  originally  com- 
posed of  vitrified  matter,  and  they  continue  so  at 
present.     Above  these  were  placed  those  bodies 
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which  the  fire  had  reduced  to  the  smallest  parti- 
cles, as  sands,  which  are  only  portions  of  glass, 
and  above  these  pumice  stones,  and  the  dross  of 
melted  matter,  which  gave  rise  to  different  clays. 
The  whole  was  covered  with  water  to  the  depth 
of  five  hundred,  or  six  hundred  feet.  This  water 
deposited  a  stratum  of  mud,  mixed  with  all  those 
materials  which  are  capable  of  being  sublimed  or 
exhaled  by  fire,  and  the  air  was  formed  of  the 
most  subtle  vapours,  which,  from  their  levity,  rose 
above  the  waters. 

Such  was  the  condition  of  the  earth,  as  Buffon 
supposes,  when  the  tides,  the  winds,  and  the  heat 
of  the  sun  began  to  introduce  changes  on  its  sur- 
face.    The  diurnal  motion  of  the  earth,  and  that 
of  the  tides,  elevated  the  waters  in  the  equatorial 
regions,  and  necessarily  transported  thither  great 
quantities  of  slime,  clay,  and  sand;  and  by  thus 
elevating  these  parts  of  the  earth,  sunk  those  under 
the  poles  about  two  leagues.     The  great  inequa- 
lities of  the  globe  took  place  when  it  assumed  its 
form  and  consistence;  swellings  and  blisters  aris- 
ing, as  in  the  case  of  a  block  of  glass  or  melted 
matter.     In   the  act  of  cooling  it   became   fur- 
rowed, and   variously  irregular.      The  vitrescent 
matter  of  which  the  rock  of  the  globe  is  com- 
posed, and  all  the  nuclei  of  mountains  were  pro- 
duced by  the  primitive  fire.    The  waters  have  only 
formed  the  accessory  strata,  which  surround  the 
nuclei  horizontally,  and  in  which  are  the  relics  of 
shells,  and  other  productions  of  the  ocean.     The 
whole  surface  of  the  earth,  therefore,  as  we  now 
behold  it,  was,  at  a  period  long  subsequent  to  its 
separation  from  the  sun,  covered  by  an  ocean ;  and 
the  waters  forming  this  ocean  probably  remained 
for  a  succession  of  ages  on  what  are  now  inhabited 
continents.     Hence  the  remains  of  marine  plants 
and  animals  to  be  found  in  almost  every  part  of 
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the  globe,  on  or  near  its  surface.  M.  Buffon 
supposes,  further,  that  since  the  period  when  the 
primitive  waters  encircled  the  earth,  there  have 
been  repeated  partial  inundations,  in  different 
places,  and  in  others  instances  of  land,  formerly- 
covered  wuth  the  ocean,  being  elevated  above  it, 
and  becoming  inhabitable;  and  similar  events,  he 
seems  to  suppose,  may  in  future  occur.  Accord- 
ing to  him,  also,  the  earth,  for  many  ages,  too  in- 
tensely heated  to  admit  the  existence  of  animal 
life  on  its  surface,  first  acquired  at  the  poles  a  more 
genial  temperature.  There,  consequently,  must 
WG  look  for  the  first  abodes  of  man.  To  Green- 
land or  Iceland,  to  Spitzenhergen  or  Nova-%embla, 
we  must  have  recourse  for  the  verdant  bowers  of 
Eden.  And,  finally,  he  contends,,  that  all  the  other 
planets  belonging  to  our  system  were  stricken  off 
from  the  sun  in  the  same  manner  with  that  which 
we  inhabit,  and  have  probably  undergone  similar 
changes,  so  far  as  their  respective  circumstances 
admitted. 

Such  are  the  outlines  of  a  theory  bold  and  plau- 
sible, as  might  have  been  expected  from  the  mind 
of  its  author,  but  unsubstantial  and  deceptive.  It^ 
manifest  object  is  to  exclude  the  agency  of  a  Di- 
vine Architect,  and  to  represent  a  world  begun 
and  perfected  merely  by  the  operation  of  natural, 
undesigning  causes.  That  it  cannot  be  reconciled 
w^ith  the  sacred  history,  will  appear  evident  on 
the  slightest  inspection;  and  that  it  involves  the 
grossest  philosophical  absurdities  has  been  clearly 
shown  by  succeeding  geologists.  It  was  em- 
braced, however,  by  M.  Bailly,  of  France,  by 
the  celebrated  Hollman,  of  Goettingen,  and 
others;  and  continues  to  be  respected  and  adopted 
by  many  to  the  present  time. 

M.  De  Buffon's  theory  was  warmly  opposed, 
soon  after  its  publiq^ition,  by  Raste,  a  geologist  of 
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Germany.*  He  also  opposed  the  theory  of  Moro^ 
before  mentioned,  though  he  considered  it  as  ap-- 
proaching  much  nearer  the  truth  than  the  inge- 
nious fable  of  the  French  naturalist.  He  insisted, 
that  the  opinion  of  continents  and  mountains  hav- 
ing been  thrown  up  from  the  bottom  of  the  ocean, 
solely  by  submarine  conflagrations  and  volcanoes, 
was  abundantly  refuted  by  close  observation.  He 
contended,  likewise,  that  in  veins  of  sand,  marble, 
chalk,  and  slate,  there  are  found  no  indications  of 
a  burning  soil,  but  rather  of  a  sediment  disposed 
by  the  agitation  of  the  sea.  Accordingly,  he 
maintained,  that  the  strata  of  wdiich  the  shell  or 
surface  of  the  earth  is  composed,  were  originally- 
formed  at  the  bottom  of  the  sea,  by  the  constant 
agitation  of  the  Avaters,  and  the  continual  produc- 
tion of  plants  and  shells;  that  the  subterraneous 
explosions  and  earthquakes,  breaking  through  the 
bottom  of  the  sea,  not  only  formed  banks,  hills, 
and  submarine  mountains,  of  its  broken  parts,  but 
also  frequently  raised  up  such  large  portions  of  the 
bed  of  the  ocean,  wdth  its  incumbent  strata,  as  to 
form  islands  and  dry  mountains.  At  some  times, 
as  he  supposed,  the  presence  of  so  large  a  body 
of  w^ater  caused  it  to  break  through  the  cavities 
made  by  previous  eruptions,  and,  at  other  times 
the  violence  of  the  subterraneous  explosions  w^as 
so  great  as  to  remove  mountains  from  one  place  to 
another;  while  the  heat  of  the  internal  fires  caus- 
ing these  explosions  was  so  intense  as  to  melt,  cal- 
cine, or  vitrify  all  adjacent  substances. 

In  1773  Dr.  William  Worthington,  of  Great- 
Britain,  published  a  theory,'  in  which  great  learn- 
ing and  piety,  and  a  considerable  share  of  inge- 
nuitv   are    combined.      He   maintained   that  the 
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tarth,  in  its  primitive  state,  was  plain  and  uni- 
form; that  all  mountains,  and  every  thing  irregular 
and  rugged  in  the  surface  of  it,  are  the  result  of 
the  curse  pronounced  on  the  ground  after  the  fall; 
that  the  melancholy  lapse  of  our  first  parents  was 
immediately  followed  by  earthquakes,  and  every 
species  of  convulsion,  which  produced  these  dread- 
ful effects  in  the  surface  of  our  earth;  that  the 
antediluvian  earth  greatly  abounded  with  water, 
much  more  than  at  present,  and  that  the  greatest 
quantity  of  it  was  collected  about  the  poles;  that 
at  first  the  poles  of  the  earth  were  erect,  and  at 
right  angles  with  the  plane  of  the  equator;  that 
the  centre  of  the  earth  was  then  the  centre  of 
gravity;  that  the  deluge  was  produced  by  the  cen- 
tre of  gravity  being  removed  twenty-three  degrees 
and  an  half  nearer  to  one  of  the  poles,  which  led 
to  a  corresponding  deviation  of  the  poles  from 
their  former  position,  and  thus  threw  the  great 
body  of  water  accumulated  round  them  on  those 
parts  of  the  earth  where  little  had  existed  before, 
and  by  these  means  drowned  them.  This  event, 
he  supposed,  increased  the  irregularity  of  the  earth*s 
surface,  and  produced  many  of  those  phenomena, 
which  so  plainly  establish  the  reality  of  the  general 
deluge. 

Another  British  theorist,  of  still  more  celebrated 
name,  published  a  new  system  of  geology  in  1778. 
This  was  Mr.  Whitehurst,  a  gentleman  of  re- 
spectable talents  and  information,  and  whose  the- 
ory has  attracted  considerable  attention/^  Mr* 
Whitehurst  supposes,  that  not  only  this  globe, 
but  the  whole  of  the  planetary  system  was  once  in 
a  state  of  fluidity,  and  that  the  earth  acquired  its 
oblate  spheroidical  form  by  revolving  round  its  axis 
in  that  state.     In  this  fluid  state,  the  component 
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parts  of  the  earth  were  suspended  hi  one  getters! 
undivided  mass,  "  without  form  and  void."  These 
parts  were  endued  with  a  variety  of  prineiples  or 
laws  of  elective  attractions,  though  equally  and 
universally  governed  by  the  same  law  of  gravita- 
tion. They  were  heterogeneous;  and  by  their 
attraction  progressively  formed  a  habitable  world. 
As  the  component  parts  of  the  chaos  successively- 
separated,  the  sea  universally  prevailed  over  the 
earth;  and  this  would  have  continued  to  be  the 
case  had  it  not  been  for  the  sun  and  moon,  which 
were  coeval  with  the  earth,  and  by  their  attractive 
influence  interfered  with  the  regular  subsiding  of 
the  solid  matter,  which  was  going  on.  As  the 
separation  of  the  solids  and  fluids  increased,  the 
former  were  moved  from  place  to  place,  without 
regularity;  and  hence  the  sea  became  unequally 
deep.  These  inequalities  daily  becoming  greater, 
in  process  of  time, dry  land  was  formed,  and  di- 
vided the  sea ;  islands  gradually  appeared,  like 
sand  banks  above  the  water,  and  at  length  be- 
came firm,  dry,  and  fit  for  the  reception  of  the 
animal  and  vegetable  kingdoms.  He  supposed 
that  mountains  and  continents  were  not  primary 
productions  of  nature,  but  of  a  very  distant  period 
from  the  creation ;  that  they  are  the  effects  of  sub- 
terranean fires  and  commotions,  and  were  produced 
when  the  strata  of  the  earth  had  acquired  their 
greatest  degree  of  firmness  and  cohesion,  and  when 
the  testaceous  matter  had  assumed  a  stony  hard- 
ness. And,  finally,  that  the  marine  shells  found 
in  various  places,  on  and  below  the  surface  of  the 
earth,  were,  for  the  most  part,  generated,  lived, 
and  died  in  the  places  in  which  they  are  found; 
that  they  were  not  brought  from  distant  regions  as 
some  have  supposed;  .and,  consequently,  that  these 
beds  of  shells,  ZiQ.  were  originally  the  bottom  of 
the  ocean V 


Kalural  His  tori/.  171 

Two  or  three  years  after  the  appearance  of  Mr. 
"AVhitehurst's  publication,  M.  De  Luc,  of  Ge- 
neva, dissatisfied  with  all  the  numerous  theories 
which  had  been  proposed,  offered  another,  which 
has  occupied  considerable  attention  in  the  scien- 
tific world.'  He  supposes  that  the  ocean  once 
covered  our  continents;  that  the  bottom  of  the  old 
ocean  was  full  of  mountains,  which  neither  the 
waters,  nor  any  other  cause  known  to  us,  formed, 
and  which  he  therefore  calls  primordial.  These 
mountains  rose  abov^e  the  surface  of  the  waters, 
and  formed  islands.  These  islands,  and  the  an- 
cient continents,  were  fruitful  and  well  peopled, 
and  the  ancient  sea  had  tides,  currents,  and  tem- 
pests, as  the  present  ocean.  These  powers  acting 
upon  the  soft  matters  which  are  known  to  have 
formed  the  bottom  of  the  ancient  ocean,  produced 
accumulations  of  calcareous  substances,  which,  in 
process  of  time,  became  more  or  less  mixed  with 
marine  bodies.  The  rivers,  in  the  mean  while. 
Carried  from  the  land  into  the  sea  scattered  re- 
mains of  animal  and  vegetable  productions;  the 
sea  itself  w^ashed  them  from  its  coasts  into  its  bo- 
som; and  these  materials,  transported  by  currents, 
became  a  secondary  soil  upon  its  primordial  bot- 
tom. Fires  and  elastic  fluids,  formed  by  fermen- 
tations, made  various  openings  in  the  bottom  of 
the  ocean,  whence  proceeded  torrents  of  liquid 
substances  and  lava,  which  gave  rise  to  the  vol- 
canic mountains  observable  on  the  surface  of  our 
continents.  The  continents  which  existed  in  a 
state  of  population  and  fertility,  while  the  sea  co- 
vered those  which  we  now  inhabit,  though  tliey 
did   not   form  a  solid  mass,    but  were,  })ro])crly 
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cutlines,  was  first  suggested  by  IVIr.  Edward  King;  but  was  aftexwarde 
much  extended  and  ipiprovcd  by  M,  De  Luc. 
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speaking,  vaults,  which  covered  immense  caverns, 
maintained  their  elevation  above  the  level  of  the 
ocean  by  the  strength  of  their  pillars,  which,  being 
of  primordial  matter,  were  solid  and  stable.  But 
the  changes  which  the  subterranean  fires  produced 
at  the  bottom  of  the  ancient  sea,  opened  passages 
for  its  waters  into  the  interior  of  the  earth;  the 
fermentation  produced  by  this  irruption  shook  the 
pillars  of  the  primitive  earth,  which,  sinking  into 
its  caverns,  the  old  continents  disappeared,  and 
their  surface  descending  below  the  level  of  the 
"waters,  a  general  inundation  ensued.  This  was 
the  general  deluge.  The  sea  now  covered  all  the 
globe,  except  the  islands  of  its  ancient  bottom^ 
which  increased  in  number  and  magnitude,  until 
the  weight  of  the  water  added  to  that  of  the  su- 
perior vaults,  crushed  the  inferior  ones,  and  deep- 
ened more  and  more  the  new  bed  of  the  ocean; 
so  that,  at  last,  by  a  motion  rapid,  but  not  violent, 
all  the  waters  retired  from  their  former  bed,  and 
left  our  continents  dry.  Secondary  mountains,  and 
other  irregularities  were  afterwards  formed  by  vol- 
canic commotions,  and  maritime  currents  and  con- 
vulsions. 

This  learned  and  ingenious  theorist  professes  a 
firm  belief  in  revelation,  and  insists  that  all  the 
principal  lines  in  the  Mosaic  history  are  confirmed, 
and  none  of  them  contradicted  by  the  most  atten- 
tive survey  of  the  globe.  It  may  well  be  ques- 
tioned, however,  whether  some  parts  of  his  theory 
can  be  reconciled  with  the  sacred  records;  and  they 
are  precisely  those  parts  which  it  is  most  difficult 
to  reconcile  with  reason  and  sound  philosophy. 

Next  to  the  theory  of  M.  De  Luc  appears  that 
of  Mr.  MiLN,  of  Great-Britain,  which,  though  less 
celebrated,  is  by  no  means  unworthy  of  notice.^ 

f  A  Course  of  Physico-T^heological  Lectures  on  the  State  of  the  IVorld^  fr9f» 

tht  Creatm  to  the  Deluge^  by  Rqbert  Mun,  A.  M.    Svo.  1786. 
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This  gentleman  declares  himself  a  warm  friend  to 
revelation,  and  professes  to  have  formed  a  system 
tn  strict  conformity  with  the  sacred  history.  In 
some  respects  he  agrees  with  Mr.  Whitehurst; 
in  others,  he  adopts  the  opinions  of  M.  De  Luc; 
while,  with  regard  to  a  third  class  of  his  doctrines, 
he  claims  to  be  original.  He  supposes  that  the 
earth,  immediately  after  the  fall,  and  in  conse- 
quence of  the  divine  curse  pronounced  against  it, 
underwent  a  total  change,  by  means  of  the  ele- 
mentary fire  lodged,  at  that  time,  near  its  centre i 
and  that  hence  arose  the  irregularities  which  now 
appear  in  the  earth's  surface. 

The  theory  of  Miln  w^as  followed  by  that  of 
Dr.  James  Hutton,  of  Edinburgh,  which  has  been 
much  more  distinguished,  and  excited  incompa- 
rably more  attention.  Dr.  Hutton  thinks"  that 
all  our  rocks  and  strata  have  been  formed  by  sub- 
sidence under  the  waters  of  a  former  ocean,  from 
the  decay  of  a  former  earth,  carried  down  to  the 
sea  by  land  floods;  that  the  strata  at  the  bottom 
of  the  ocean  were  brought  into  fusion  by  subter- 
raneous fires,  and  consolidated  by  subsequent  con- 
gelation; that  these  strata  were  forced  up,  and 
made  to  form  islands  and  continents  by  similar 
agency;  that  the  shells,  and  other  exuvia:  of  ani- 
mals, gradually  collected  and  incorporated  with 
these  strata,  make  about  a  fourth  part  of  our  solid 
ground;  and  that  the  foregoing  operations,  viz. 
the  waste  of  old  land,  the  formation  of  new  under 
the  ocean,  and  the  elevation  of  the  strata  now  form- 
ing there,  into  future  dry  land,  are  a  progressive 
work  of  nature,  which  always  did,  and  always  will 
go  on,  forming  w^orld  after  world  in  perpetual  suc- 
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cession.  Consequently,  according  to  this  theory, 
the  continents  which  we  now  inhabit  must,  in 
process  of  time,  be  worn  away  and  destroyed,  and 
others  be  forced  up  to  supply  their  place.  The 
length  of  time  to  be  allowed  for  this  successive  de- 
struction and  reproduction.  Dr.  Hutton  supposes 
to  be  far  greater  than  is  generally  imagined.  His 
system,  therefore,  is  to  be  arranged,  of  course, 
among  those  which  are  hostile  to  the  sacred  his- 
tory; and  the  best  judges  have  pronounced  it 
equally  hostile  to  the  principles  of  probability,  to 
the  results  of  the  ablest  observations  on  the  mineral 
kingdom,  and  to  the  dictates  of  rational  philo- 
sophy. 

It  has  been  suggested,  that  this  doctrine  of  the 
igniform  origin  of  our  globe  appears  to  be  drawn 
from  the  theory  of  M.  Buffon,  with  the  difference 
of  perpetually  renovating  powers,  having  no  deter- 
minate commencement,  instead  of  a  once  slowly 
forming,  and  now  gradually  decaying  principle. 
Dr.  Hutton,  indeed,  does  not  attribute  the  fusion 
of  terrestrial  substances  to  the  state  in  which  this 
planet  issued  from  the  sun,  but  to  subterraneous 
fires  and  furnaces,  coeval  with  it,  and  still  existing 
undiminished.'^ 

In  1790  appeared  a  new  theory  of  the  earth,  by 
Mr.  John  AVilliams,  an  English  mineralogist,  of 
respectable  character,  which,  though  it  has  not 
acquired  much  celebrity,  is  entitled  to  a  transient 
notice  in  the  present  sketch.' 

JMr.  Williams  supposes,  that  the  superficial 
parts  of  the  earth  were  originally  mixed  w^ith  w^a- 
ter  into  a  fluid  or  chaotic  mass.  All  the  regular 
strata  w^ere  formed  by  the  flow  of  the  tides  succes- 
sively spreading  out  the  deposited  matters  on  a 

h  Howard's  Thoughts  on  the  Globe,  8ic. 
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.large  horizontal  plane.  The  granites,  and  other 
stones,  which  he  does  not  consider  as  stratified, 
subsided  when  the  water  was  in  some  degree  of 
rest,  as  at  the  highest  of  the  tides,  or  where  local 
obstructions  produced  stagnation.  When  the 
whole  surface  w^as  in  a  fluid  state,  the  tides  neces- 
earily  rose  to  a  prodigious  height,  several  miles 
higher  than  the  tops  of  any  of  our  mountains. 
The  mountains  of  granite,  which  are  uniform 
throughout,  must  have  subsided  in  one  tide.  The 
tides  were  highest,  and  had  their  resting  places  on 
the  two  opposite  parts  of  the  globe,  which  are 
now  the  continents;  and  their  direction,  on  dif- 
ferent parts  of  the  globe,  was  such  as  we  now  find 
that  of  the  strata  to  be.  He  maintained,  further, 
that  the  interior  body  of  the  earth  was  formed  in  the 
same  manner,  prior  to  the  superficial  parts.  From 
various  causes  it  was  full  of  inequalities.  It  con- 
tained much  water,  both  in  the  composition  of  the 
not  yet  consolidated  strata,  and  in  separate  cavities ; 
so  that  when  the  superficial  strata  were  laid  between, 
the  tides,  and  the  ocean  began  to  retreat  into  its 
present  bed,  the  weight  of  these  superincumbenC 
strata  forced  out  the  water  imprisoned  below  them. 
These  strata  themselves,  as  yet  soft  and  flexible, 
were,  in  many  cases,  bent  and  broken;  cracks 
were  occasioned  by  their  contraction  in  drying, 
which  cracks  were  increased  by  the  inclination  of 
the  strata,  in  different  ways,  and  were  widest  at 
the  top;  and  the  whole  solid  matter  diminishing 
in  bulk,  as  it  became  dry,  high  tides  still  over- 
flowed it,  and  poured  extraneous  stony  matter  into 
the  fissures.  On  these  principles  he  explains  all 
the  declivities,  ruptures,  interruptions,  and  irregu-* 
larities  which  w^e  now  behold.  The  larger  grains 
and  fragments  found  in  the  composition  of  our 
rocks,  and  all  those  bodies  which  are  of  a  similar 
structure,  and  not  crv:>tallized,  were  once  in  dis- 
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tinct  strata,  though  not  now  to  be  found  in  that 
state.  This  he  considers  as  one  of  the  many  evi* 
dences  which  our  earth  every  where  affords  of  the 
general  deluge.  By  the  high  tides,  and  violent 
agitation  of  the  diluvian  waters,  the  primitive 
strata,  which  had  never  before  felt  any  rain,  were 
loosened,  torn  asunder,  and  ground  down  by  at- 
trition against  each  other,  and  all  the  superficial 
parts  of  the  earth  reduced  again  to  a  chaos.  When 
the  waters  began  to  abate,  the  larger  stony  par- 
ticles and  fragments  subsided  first,  and  formed 
the  compound  rocks,  and  beds  of  sand;  and  the 
finer  and  lighter  sediment  was  spread,  by  the  tides^ 
into  strata  of  different  consistency. 

The  next  theory  entitled  to  notice  is  that  of  M. 
Delametherie,  of  France,  which  has  been,  of 
late,  very  fashionable  in  that  country,  and  pro- 
duced considerable  discussion  among  naturalists/ 
He  supposes  that  the  external  crust  of  our  globe 
was  formed  in  the  bosom  of  the  w^aters,  from 
which  it  emerged  in  a  state  not  very  different  from 
its  present  appearance.  The  crust,  after  its  forma- 
tion, underwent  a  variety  of  small  alterations,  from 
local  causes.  The  waters  surpassed  the  highest 
mountains;  in  other  words,  they  were  at  least 
three  thousand  toises  above  their  present  level. 
All  mountains,  vallies  and  plains,  were  formed  by 
crystallization  amidst  the  waters.  The  materials 
w^hich  formed  them  were  truly  dissolved ;  but,  as 
they  would  require  much  more  water  of  solution 
than  is  now  to  be  found,  it  is  evident  that  most 
of  the  waters  of  the  primitive  seas  have  disap- 
peared. These,  he  thinks,  have  chiefly  retreated 
into  the  bowels  of  the  earth;  that  cavities  were 
formed  there  at  the  time  of  the  crystallization  of 

j  I'heonede  la  Terre,  8vo.  5  torn.  Paris.  1797.  This  large  work  em- 
braces much  extraneous  matter.  The  fourth  an4  fifth  volumes  contain  the 
author's  theory. 
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the  globe,  which  were  at  first  filled  with  clastic 
fluids^  but  the  water  afterwards  finding  its  way 
into  them,  became  lodged  there;  that  some  ca- 
verns have  been  formed  by  subterraneous  fires; 
but  that  the  most  powerful  cause  of  them  has  been 
the  refrigeration  of  our  globe;  and  that,  though 
the  surface  of  the  earth  has  been  brought  to  its 
present  state  by  the  action  of  water,  it  may,  at 
the  first  moment  of  its  formation,  have  undergone 
a  very  great  degree  of  heat,  as  happens  to  a  comet 
passing  near  the  sun. 

In  the  formation  of  this  theory,  M.  DELAiME- 
THERiE  discovered  considerable  ingenuity^  and 
great  learning.  He  can  scarcely,  however,  be 
called  an  original  writer.  Voight  had  held  the 
doctrine  of  the  aqueous  crystallization  of  strata 
before  him;  and,  indeed,  the  greater  part  of  his 
system  is  made  up  of  parts  collected  from  different 
theorists.  This  is  generally  considered  as  one  o£ 
those  theories  which  are  hostile  to  revelation. 

Of  a  very  different  character  is  the  theory  of  Mr. 
How^ARD,  a  British  geologist,  who,  about  the  same 
time,  published  his  opinions  on  this  subject/  This 
gentleman  is  a  firm  beHever  in  revelation,  and  his 
theory  is  intended  to  be  perfectly  consistent  with 
the  sacred  history. 

He  supposes  that  the  elements  of  all  material 
substances  were  originally  in  a  confused  mass, 
called  the  abyss,  without  motion  or  animation; 
and  that  the  present  order  of  things  was  gradually, 
and  at  different  intervals,  drawn  trom  it  by  means 
of  laws  impressed  by  the  power  of  the  Creator. 
The  earth,  of  which  we  now  behold  the  ruins,  was 
originally  constructed  with  its  poles  perpendicular 
to  the  equator;  the  centre  of  gravity  was  the  cen- 

l  Thoughts  on  the  Structure  of  the  Gloie,  ami  the  Scriptural  History  of  ths 
Earth,  and  of  Mankind^  &c,  by  Philip  Howard,  H;q.  4to.  Lonjon, 
1797. 
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tre  of  the  globe;  and  the  year  consisted  of  three 
hundred  and  sixty  days.  At  that  time,  the  irre- 
gularities of  the  earth's  surface  being  less  consider- 
able, and  the  distribution  of  land  and  sea  being 
more  equal,  the  atmosphere  was  more  temperate 
and  sakibrious,  and,  of  course,  the  life  of  man  was 
prolonged  greatly  beyond  its  present  limits.  The 
termination  of  this  "  golden  age"  might  have  been 
effected  by  the  proximity  of  a  Cornet,  condensing 
the  vapours  of  the  atmosphere,  and  attracting  the 
subterraneous  waters,  which,  bursting  through  the 
exterior  surface,  precipitated  indiscriminate  por- 
tions of  the  primitive  earth  into  the  cavities  below. 
The  more  perfect  consolidation  of  the  globe  in  the 
southern  hemisphere  changed  the  centre  of  gravity, 
which  produced  a  proportionate  deviation  from  the 
plane  of  the  equator.  The  ocean  did  not,  at  once, 
however,  sink  to  its  present  level.  The  posterior 
accession  of  waters  from  seas  hitherto  inland,  may 
have  crushed  down  other  inferior  vaults,  and  finally 
settled  its  lowest  degradations.  As  the  land  be- 
came thus  elevated  above  the  bed  of  the  ocean, 
the  cold  became  more  intense,  the  vicissitudes  of 
climate  were  more  severely  felt,  and  the  life  of 
man  suffered  a  proportionate  abbreviation. 

Mr.  Howard  was  succeeded  by  M.  P.  Ber- 
TRAND,  of  France,  who  next  proposed  a  theory, 
much  less  philosophical,  and  in  every  respect  un- 
worthy of  a  sober  mind.'  This  wild  and  impious 
theorist  contends,  that  water  was  the  original  sub- 
stance of  our  earth,  but  that  this  water,  before 
motion  and  heat  were  communicated  to  it,  was  a 
solid  mass  of  ice.  Such  was  the  condition  of  the 
globe  we  Inhabit,  when  one  of  the  larger  order  of 
comets,  after  long  wandering  about,  finally  ended 
its  career,  and  fulfilled  Its  destination  by  striking 

/  Nouveaux  Fnnclpcs  de  Giolo^le,  Par  f.  Bertrand,  &c.  8vo.  Paris,  I795» 
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this  frozen  mass,  breaking  it  in  pieces,  and  mixing 
its  own  materials  with  tliosc  of  the  till  then  le- 
thargic body.  These  fragments  acquired  by  this 
impulsion  a  common  projectile  motion,  in  the 
same  plane,  and  in  the  same  direction.  The  light, 
heat,  and  life  brought  by  this  energetic  comet, 
mixins:  with  the  ori<;inal  ice,  formed  new  combi- 
nations,  afforded  causes  of  internal  motion,  and 
began,  by  these  means,  a  new  order  of  things, 
which  ISl.  Bertrand  calls  vital  and  organic  con- 
stitution, and  which  he  supposes  to  be  different  in 
every  planet,  since  the  density  is  different.  The 
ice,  by  means  of  heat,  as  a  solvent,  being  re- 
duced to  primordial  matter,  all  aiicient  combina- 
tions were  destroyed,  and  room  was  given  for  new 
combinations  of  a  different  kind.  The  first  result 
of  this  regeneration  was  the  production  of  calca- 
reous earth,  from  which  species  every  other  kind 
of  earth  is  formed.  This  deposition  of  calcareous 
matter  being  equal  every  where,  produced  a  re- 
gular nucleus  in  our  globe,  equally  covered  with 
water,  and  free  from  valleys  and  mountains.  In 
this  situation,  according  to  our  theorist,  a  new 
comet  of  high  degree  approached  near  enough  to 
our  globe  to  influence  its  destinies;  by  the  force 
of  its  attraction  it  changed  and  slackened  both  the 
annual  and  diurnal  motions  of  the  planet,  displaced 
the  axis  and  the  equator,  altered  likewise  the 
points  at  which  the  spheroid  was  compressed  or 
elevated,  and  by  these  means  displacing  the  wa- 
ters, caused  the  emersion  of  the  first  continents. 
The  surfaces  of  these  continents  became  unequal, 
from  the  change  of  level,  and  from  the  sudden  re- 
treat of  the  waters.  The  whole  mass,  however, 
w'as  yet  composed  of  calcareous  matter.  The  first 
action  of  atmospherical  powers,  and  ot  solar  rays, 
occasioned  a  sudden  irruption  of  all  the  vital  forces, 
so  long  suspended  and  concentered.     In  this  ex^ 
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plosion  of  life  every  particle  of  native  soil  was 
vivi/ied,  and  numerous  races   of  vegetables  and 
animals  were  produced,  in  such  numbers  and  of 
such  sizes,  that  putrefaction  and  fermentation  en- 
sued.    Some  meteoric  phenomena  having  set  fire 
to  this  monstrous  heap  of  putrefied  bodies,  the 
horrid  conflagration  extended  every  w^here,  even 
under  the   sea,   and  was  the  cause  of  most  tre- 
mendous earthquakes,  which  broke  all  the  strata, 
which,  till  then,  had  been  horizontal,  and  threw 
them  in  every  direction.     The  ashes  of  this  almost 
universal  conflagration  being  the  most  saUne  of 
the  then  existing  substances,  formed  a  lixivium, 
which,    filtering    through   the    interstices   of   the 
broken   strata,   produced  the   guartz^   and   other 
similar   substances   which    now    compose    them. 
Wherever  this  lixivial   and   quartzeous  flux  de- 
posed large   quantities  of   matter,    granite    was 
formed;   and  by  a  different  modiiication  of  the 
same  materials,  other  mineral  bodies  were  com- 
posed.    This  great  conflagration  occasioned  hol- 
lows and  cavities  of  incalculable  dimensions,  which 
being  laid  open  by  some  violent  shock,  w^ere  filled 
by  waters  of  the  ocean,  by  which  sudden  retreat 
of  the  watery  element,  large  portions  of  the  globe 
were  left  dry,  and  formed  new  continents,  while 
parts  of  the  old  continents  fell  into  hollows,  and 
disappeared.     Besides  our  earth,  which  has  un- 
dergone this  series  of  revolutions,   an  indefinite 
number  of  like  cold  lifeless  masses  exist,  resting 
invisible  in  darkness  and  inactivity,  waiting  for 
some  favourable  circumstance,  which  may  bring 
them  to  light,  life,  and  motion. 

Such  are  the  outlines  of  a  theory,  which,  though 
exhibited  and  defended  w^ith  some  talents,  may  be 
considered  as  the  most  wild,  and  as  involving  the 
most  palpable  opposition  to  every  received  prin- 
ciple, that  has  yet  been  presented  to  the  public. 
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Indeed,  its  unreasonableness  and  extravaj^ance  are 
so  great,  that  it  seems  to  have  attracted  but  little 
respectful  attention  among  any  class  of  philoso- 
phers. 

This  theorist  was  succeeded  by  another,  of  the 
same  name,  but  a  much  more  sober  and  rational 
inquirer.     In  1799  M.  L.  Bertrand,  of  Geneva, 
published  a  work'"  which  was  intended  to  account 
for    the    phenomena   of  the    globe    we    inhabit. 
This  gentleman  supposes,  with  Dr.  Halley,  that 
there  is  a  magnetic  nucleus  enclosed  and  suspended 
in  a  hollow  space,   in   the  centre   of  the  earth. 
This  has  a  rotatory  motion  of  its  own,  and  an  in- 
clination of  its  magnetic  axis  to  the  axis  of  rota- 
tion,   thus  causing  an  oscillatory  motion  in   the 
magnetic  poles.     While  things  were  in  this  situa- 
tion, he  supposes  that  a  Comet  of  ordinary  size  and 
character  approached  our  earth,  displaced  the  nu- 
cleus from  the  centre,  removed  it  toward  one  side, 
and  changed  the  centre  of  gravity  of  the  earth. 
These  circumstances  occasioned  the  derangement 
of  the  seas,  their  removal  to  other  parts  of  the 
globe,  the  immersion  of  old,  and  the  emersion  of 
new   continents.     This  theorist  is   a  disciple   of 
M.  De  Saussure,"  and  the  principal  design  of  his 
work  seems  to  have  been  to  show  the  possibility 
of  that  sudden  retreat  of  the  ocean  which  his 
master  believed  in  and  taught,  and  to  account  for 
that  event,  and  the  subsequent  elevation  of  the 
land  which  before  formed  its  bottom. 

The  last  person  to  be  mentioned,  as  having  ad- 
ventured in  this  ample  field  of  speculation  and 

m  Renowotllemens  Pertodiqtics,  &C.      Par  L.  Bertrand,   &c.   8vo.   1799. 

«  M.  De  Saussure  had  promised  to  give  a  geological  system,  at  the 
end  of  his  Travels  over  the  Alps;  but  after  many  y.'ars,  lie  contented 
himself  with  informing  the  public,  that  the  result  of  his  investigations  in- 
duced him  to  believe,  that  the  whole  of  our  contineiits  had  been  formed 
under  the  sea,  had  been  arranged  by  its  action,  and  were  left  dry  by  a 
precipitate  retreat  of  its  waters. 
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inquiry,  is  Mr.  Kirwan,  whose  name  has  been  so 
frequently,  and  so  respectfully  mentioned  in  the 
foregoing  pages.  This  gentleman,  with  that  learn* 
ing  which  has  enabled  him  to  prosecute  his  nume- 
rous investigations  in  so  enhghtened  a  manner; 
with  that  judgment  and  penetration  which  render 
his  inquiries  so  valuable;  and  with  that  spirit  of 
patient  and  accurate  observation  which  is  so  in- 
dispensably necessary  to  a  successful  developement 
of  this  subject,  has  framed  a  theory  of  the  earth, 
which  is  perhaps  the  most  rational  and  probable 
extant.'' 

Mr.  KiRWAN  believes,  that  the  superficial  parts 
of  the  globe  were  originally  in  a  soft  liquid  state, 
proceeding  from  solution  in  water,  heated  at  least 
to  33^.  and  possibly  much  higher;  that  this  men- 
struum held  in  solution  all  the  different  earths,  the 
metallic,  the  semi-metallic,  the  saline,  and  the  in- 
flammable substances;  that  in  this  fluid  its  solid 
contents  coalesced  and  crystallized,  according  to 
the  laws  of  elective  attraction;  that  these  were 
deposited  in  strata  according  to  the  predominant 
proportion  of  the  ingredients;  that  by  this  crys- 
tallization of  these  immense  masses  a  prodigious 
quantity  of  heat  must  have  been  generated,  and 
increased  by  the  decomposition  of  the  water,  in- 
tercepted in  the  precipitated  ferruginous  particles, 
and  by  the  disengagement  of  inflammable  air,  even 
to  incandescence,  the  oxygen  uniting  with  the  in- 
flammable air,  and  bursting  into  flame;  that  this 
stupendous  conflagration  must  have  rent  and  split, 
to  an  unknown  extent,  the  solid  basis  on  which 
the  chaotic  fluid  rested;  that  from  the  heated  cha- 
otic fluid  must  have  been  extricated  the  oxygen  and 
mephitic  airs,  which  gradually  formed  the  atmos- 


0  Geological  £s:aysf  by  RiCHARD  KiRWAN,  Esq.  F.R.S.  &c.  &c.  8vo. 
1799. 


Natural  Ilistonj.  185 

phere;  that  from  the  union  of  oxygen  with  ignited 
carbon,  proceeded  the  carbonic  acid,  the  absorp- 
tion of  which,  as  the  chaotic  fluid  cooled,  occa- 
sioned the  crystalhzation  and  deposition  of  calca^ 
reous  earth.  Mr.  Kir  wan  also  beheves,  that  the 
immense  masses  thus  crystalHzed  and  deposited, 
formed  the  primitive  mountains ;  that  the  forma- 
tion of  plains  took  place  from  the  subsequent  de- 
position in  the  intervals  of  distant  mountains,  of 
matters  less  disposed  to  crystallize;  that  the  level 
of  the  ocean  gradually  subsided,  leaving  large  and 
elevated  tracts  of  land  uncovered;  that  the  crea- 
tion of  fish  was  subsequent  to  the  emersion  of  the 
land;  that  after  this  retreat  of  the  sea,  the  earth 
soon  became  covered  with  vegetables,  and  peopled 
with  animals,  being  in  every  respect  fitted  to  re- 
ceive them ;  that  the  gradual  retreat  of  the  waters 
continued  until  a  few  centuries  before  the  eeneral 
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deluge;  that  this  event  was  occasioned  by  a  mira- 
culous effusion  of  water  both  from  the  clouds  and 
from  the  great  abyss,  the  latter  originating  in  and 
proceeding  from  the  great  southern  ocean  below 
the  equator,  and  thence  rushing  on  to  the  northern 
hemisphere,  spreading  over  the  arctic  region,  and 
descending  again  southward;  that  during  this  ele- 
mental conflict,  the  carbonic  and  bituminous  mat- 
ter ran  into  masses  no  longer  suspensible  in  water, 
and  formed  strata  of  coal;  and  that  other  sub- 
stances, by  the  combination  or  decomposition  of 
their  respective  materials,  formed  various  other 
kinds  of  mineral  bodies,  as  basaltic  masses,  cake- 
(Ionics,  spars,  &c. 

Besides  the  Theories  of  which  an  attempt  ha$ 
been  made  to  give  a  brief  view,  many  others,  less 
distinguished,  have  been  oflPered  to  the  world, 
during  the  period  under  review.  Among  these  it 
w^ould  be  improper  to  pass  in  silence  the  geological 
systems  of  Scheuchzer,  Pluche,  Engel,  Lvlolff, 
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Pye/ Waller  lus/  Bailly,  Franklin/  Darwin/ 
and  several  others  no  less  eminent.  Some  of  these 
gentlemeii  have  adopted  theories,  nearly  agreeing 
in  their  outlines  with  several  of  those  which  have 
been  stated:  and  to  attempt  a  further  detail  of 
such  as  have  any  considerable  claims  to  originahty, 
would  be  to  present  the  reader  with  new  vagaries 
of  imagination,  rather  than  with  sober  inquiries  of 
philosophy. 

But  although  there  has  been,  in  modern  times, 
as  appears  from  the  foregoing  pages,  a  wonderful 
variety  of  fanciful  productions,  under  the  name  of 
geological  theories,  we  are  by  no  means  to  ima- 
gine that  little  has  been  usefully  done  in  this  de- 
partment of  natural  history.  Amidst  all  the  splen- 
did rubbish  with  which  it  has  been  incumbered, 
some  precious  treasures  have  been  brought  to  light. 
Amidst  the  speculations  which  have  darkened 
counsel,  large  additions  have  been  made  to  our 
knowledge  of  this  important  subject.  These  may 
be  briefly  summed  up  in  the  following  particulars. 

The  materials  for  the  formation  of  a  correct  and 
rational  theory  of  the  earth  have  been  greatly  aug- 
mented during  the  last  age.  Enlightened  mine- 
ralogists, practical  miners,  and  patient  chemical 
experimenters,  have  been  engaged,  throughout  the 
century,  in  making  accurate  observations;  in  visit- 
ing foreign  countries;  in  exploring  the  bowels  of 
the  earth ;  in  comparing  the  strata  of  every  portion 
of  the  globe;  in  examining  their  form,  direction, 
extension,  and  connection;  in  analyzing  their  com- 
ponent parts;  and  in  collecting  a  multitude  of 
facts,  which  have  all  tended  to  throw  light  on  the 

p  The  Mosaic  Theory  of  the  Solar  System^  by  SamuEL  Pye,  M.  D« 
4to.  1765. 

q   Meditationcs  Physico-chemica  de  Origine  Miindi.      8 VO.  Stockholm,  1 779. 

r  Conjectures  concerning  the  Formation  of  the  Earthy  in  a  letter  tO  the  Abbe 
Soul  AVI  E.      See  Americ.  Philos.  Trans,  vol.  iii. 

s  See  the  Sotanii  Garden :  AddiiiQnal  Notes  to  pajt  i. 
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-origin  and  history  of  our  planet.  By  means  of  the 
useful  discoveries  which  these  inquirers  made,  we 
have  been  furnished  with  weapons  for  beating 
down  false  theories,  and  with  information  enabling 
us  to  pursue  our  investigations  further,  and  with 
more  advantage.  "^  In  this  magnificent  display  of 
the  internal  arrangement  of  the  globe,'*  says  Mr. 
KiRWAN,  many  philosophical  observers  acquired 
distinguished  eminence  from  tedious,  laborious, 
painful,  but  successful  exertions.  Tilas,  Gme- 
LiN,  Cronstedt,  Ferber,  Pallas,  Charpentier, 
Born,  Werner,  Arduino,  DeLuc,  Saussure,  and 
DoLOMiEU,  are  names  consecrated  to  immortality.^ 

''  So  numerous,  indeed,"  says  the  same  respect- 
able writer,  "  have  been  the  more  modern  geolo- 
gical researches,  that  since  the  obscuration  or  ob- 
literation of  the  primitive  traditions,  strange  as  it 
may  appear,  no  period  has  occurred  so  favourable 
to  the  illustration  of  the  original  state  of  the  globe, 
as  the  present,  though  so  far  removed  from  it.  At 
no  period  has  its  surface  been  traversed  in  so  many 
different  directions,  or  its  shape  and  extent,  under 
Its  different  modifications  of  earth  and  water,  been 
so  nearly  ascertained,  and  the  relative  density  of 
the  w^hole  so  accurately  determined,  its  solid  con- 
stituent parts  so  exactly  distinguished,  their  mutual 
relation,  both  as  to  position  and  composition,  so 
clearly  traced,  or  pursued  to  such  considerable 
depths,  as  within  these  last  twenty-five  years. 
Neither  have  the  testimonies  that  relate  to  it  been 
ever  so  critically  examined  and  carefully  weighed, 
nor,  consequently,  so  well  understood,  as  within 
the  latter  half  of  the  past  century.'' 

t  Geological  Essays.  Preface.  It  Is  a  curlous  fact,  that  whUc  some  of 
these  celebrated  inquirers  embraced  geological  principles  unfriendly  to  re- 
velation, they  have  all  brought  to  light  facts,  and  given  views  of  the  iwb*. 
ject,  which  remarkably  confirm  the  sacred  history. 

7/   Ccolo^'ual  Assays,  p.  3,4. 
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Difficulties  have  been  lately  removed,  which 
were  once  supposed,  by  some,  to  militate  strongly 
against  the  possibility  of  a  general  Deluge,  Early 
geologists,  for  want  of  accurate  information,  sup- 
posed that  all  the  waters  of  the  globe  were  not 
sufficient  to  cover  the  whole  earth,  to  such  a  depth 
as  the  sacred  historian  describes.  It  was  asserted 
that  the  mean  depth  of  the  ocean  did  not  exceed  a 
quarter  of  a  mile,  and  that  only  half  of  the  surface 
of  the  globe  was  covered  by  it.  On  these  data. 
Dr.  Keil  computed  that  twenty-eight  oceans  would 
be  requisite  to  cover  the  whole  earth,  to  the  height 
oi  four  mileSy  which  he  judged  to  be  that  of  the 
highest  mountains ;  a  quantity,  which,  at  that 
time,  was  utterly  denied  to  exist.  But  further 
progress  in  mathematical  and  physical  knowledge 
has  since  shown,  that  the  different  seas  and  oceans 
contain  at  \QZ^i  forty-eight  times  more  water  than 
they  were  supposed  to  do,  and  much  more  than 
enough  for  the  extent  ascribed  to  the  deluge  in 
the  sacred  history." 

AVhile  difficulties  which  were  supposed  to  ren- 
der the  deluge  impossible  have  been  removed,  by 
the  investigations  of  modern  philosophers,  many 
facts  have  been,  at  the  same  time,  brought  to  light, 
showing  the  probability,  and  even  certainty  of  that 
mighty  inundation.  In  every  valley  and  mountain 
support  for  revelation  has  been  found.      Marine 


V  M.  De  La  Place  (whose  mathematical  and  astronomical  skill  wilt 
not  be  questioned,  and  whom  none  will  suspect  of  a  disposition  to  press 
facts  unduly  into  the  support  of  revelation)  has  demonstrated,  by  a  strict 
application  of  the  theory  of  tides,  to  the  height  to  which  they  are  known 
to  rise  in  the  main  ocean,  that  a  depth  of  water  reaching  only  fo  half  a 
league,  or  even  to  tivo  or  three  leagues,  is  Utterly  incompatible  with  the 
Newtonian  theory,  and  that  no  depth  less  than/wr  leagues  can  possibly  be 
reconciled  with  the  phenomena.  It  will  be  readily  perceived  that  this  is 
much  more  than  the  Mosaic  history  requires.  'Ihe  extent  of  that  part  of 
our  globe  which  is  covered  by  water  is  now  known  to  be  far  greater  than 
Keil  supposed  it ;  it  being  ascertained  that  nearly  two-thirds  of  the  surface 
©f  the  earth  are  in  this  situation.     Kirwan's  Geological  Essays,  p.  66,  67. 
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shells  have  been  discovered  in  situations  so  ele- 
vated, and  under  circumstances  so  remarkable,  as 
to  prove  that  they  were  left  there  by  a  flood  ex- 
tending over  the  whole  globe;  and  what  confirms 
this  conclusion  is,  that  shells,  pecuhar  to  difl^erent 
shores  and  climates,  very  distant  from  each  other, 
have  been  found  in  promiscuous  heaps,  plainly 
showing  that  they  could  have  been  brought  toge- 
ther only  by  an  extensive  inundation.  The  bones 
of  elephants  and  of  rhimceri  have  been  found,  in 
a  multitude  of  instances,  far  distant  from  the  re- 
gions in  which  they  are  found  to  live,  and  where, 
from  the  nature  of  the  climate,  they  could  never 
exist  in  the  living  state:  and  between  the  climates 
which  they  might  have  inhabited,  and  the  places 
in  which  they  are  now  found,  too  many  mountains 
intervene  to  suppose  them  carried  thither  by  any 
other  means  than  a  general  deluge.'"'  The  most 
patient  and  accurate  examinations  of  detached 
mineral  substances^  and  of  the  strata  of  the  globe, 
which  late  inquirers  have  made,  afford  every  rea- 
son to  believe,  that  the  earth  was,  for  a  consider- 
able time,  wholly  overflowed  with  water.  And, 
to  crown  all,  as  voyagers  and  travellers  have  ex- 
plored new  regions  of  the  earth,  they  have  found, 
every  where,  the  indications  of  geological  pheno- 
mena confirmed  and  supported  by  the  notices  of 
tradition.  Accordingly,  it  is  very  remarkable, 
that  a  great  majority  of  modern  theorists  have  em- 
braced the  Neptunian  doctrines ;  and  even  such  of 
them  as  rejected  the  Mosaic  account  of  the  deluge 
have  been  compelled  to  seek  for  other  means  of 
immerging  the  present  continents  in  the  ocean/" 


zu  Kirwan's  Geological  Essays^  p.  54,  et  seq. 

X  M.  Bailly,  of  France,  at  first  embraced  the  theory  of  the  earth 
proposed  by  Euffon;  but  finding  the  evidence  arising  from  the  investiga- 
tions of  natural  history,  and  from  universal  tradition,  so  strongly  to  attest 
the  reality  oi  th?  geaeral  deluge,  he  abandojicd  tJiat  dclusiyc  theory,  an4 
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Finally,  the  researches  of  modern  geologists 
have  given  abundant  confirmation  to  the  sacred 
history,  not  only  with  respect  to  the  general  de- 
luge,  but  also  with  regard  to  the  age  of  the  earth/ 
Early  in  the  century,  and,  indeed,  until  within  a 
few  years,  several  geological  phenomena  were 
considered,  by  superficial  inquirers,  as  indicating 
that  the  creation  of  the  globe  we  inhabit  was  an 
event  much  more  remote  than  the  sacred  history 
represents  it;  and  some  theorists  even  went  so  far 
as  to  profess  a  belief  that  it  existed  from  eternity. 
These  opinions  were  kept  in  countenance  only  as 
long  as  geology  was  in  its  infancy.     Every  succes- 

took  refuge  in  another  system,  in  which  he  recognizes  the  deluge,  and 
only  contends  for  placing  it  as  far  back  as  three  thousand  five  hundred 
years  before  Christ. 

y  Sir  William  Hamilton  and  Mr.  Ferber  particularly  applied 
themselves  to  the  study  of  volcanoes,  without  giving  general  systems. 
They  affirmed  that  the  indications  furnished  by  subterraneous  and  vol- 
canic phenomena,  and  particularly  by  the  beds  of  lava,  announce  the  anti- 
quity of  the  earth  to  be  far  greater  than  the  sacred  history  represents  it. 
IBut  they  did  not  advert  to  the  fact,  that  all  lavas  are  not  composed  of  the 
came  substance.  All  have  not  undergone  the  same  degree  of  vitrification, 
and  of  course  are  more  or  less  susceptible  of  decomposition.  And  even 
when  their  composition  is  the  same,  much  depends  on  the  state  in  which 
they  are  emitted.  When  poured  from  the  crater  in  the  fermentation  of 
toiling  liquefaction,  a  scoria  or  dross  rises,  like  broken  waves  on  the  sur- 
face, and  is  easily  pulverized  by  the  air  and  weather.  When  the  heat  is 
less  violent,  or  when  the  torrent  is  cooled  in  its  course,  an  even  and  almost 
impenetrable  surface  defies  the  influence  of  the  atmosphere.  These  philo- 
sophers do  not  recollect  that  Herculaneum,  the  date  of  whose  destruction  is 
well  known,  is  covered  by  nearly  seventy  feet  of  lava,  interspersed  with 
seven  distinct  seams  of  friable  earth;  and  the  whole  covered  with  good 
soil;  yet  all  this  has  been  the  undoubted  production  of  less  than  eighteen 
hundred  years,      Howard's  Thoughts  on  the  Globe. 

In  like  manner.  Count  Borch,  in  his  Letters  on  Sicily  and  JUalta,  pro- 
fesses to  believe  that  ^tna  is  at  least  eight  thousand  years  old,  which  he 
infers  from  the  beds  of  vegetable  earth  which  he  discovered  between  dif- 
ferent beds  of  lava.  Yet  M.  Dolomieu,  who  has  greatly  distinguished 
himself  by  the  acuteness  and  success  of  his  geological  inquiries,  expressly 
tells  us  that  such  earth  does  not  exist  between  the  beds  of  lava  of  which  the 
Count  speaks,  and  thus  destroys  the  foundation  of  his  whole  argument. 
But  even  if  vegetable  earth  were  found  in  the  circumstances  supposed,  no 
conclusion  relative  to  its  age  could  fairly  be  deduced  from  this  fact,  as  some 
iavas  become  fertile  much  sooner  than  others.  The  Chevalier  Gioanni, 
in  1787,  found  lavas,  projected  in  1766,  in  a  state  of  vegetation,  while  othef 
lavas,  krov^n  to  be  much  more  ancient,  etiil  remained  barren,  Kirwan's 
Veological  £.s:ay:,  p.  I04,  lOJ. 
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sive  step  which  has  been  lately  taken  in  the  im- 
provement of  this  science  has  served  to  show^  their 
fallacy.  The  investigations  of  the  latest  and  most 
accurate  philosophers  have  afforded  proof  little 
short  of  demonstration,  that  the  earth,  at  least  in 
its  present  form,  cannot  have  existed  longer  than 
appears  from  the  Alosaic  account;  the  absolute 
falshood  of  many  positive  assertions,  and  specious 
inferences,  hostile  to  the  scripture  chronology,  has 
been  evinced;  and  thence  has  arisen  a  new  pre- 
sumptive argument  in  support  of  the  authenticity 
of  that  Volume,  which  contains  the  most  ancient, 
and  the  most  precious  of  all  records. 

METEOROLOGY. 

The  natural  history  of  the  atmosphere  began  to 
be  cultivated,  as  a  science,  in  the  seventeenth  cen- 
tury. The  ancients,  for  want  of  the  necessary  in- 
struments, were  almost  wholly  unacquainted  jvvith 
it.  But  soon  after  the  invention  of  the  thermome- 
ter and  the  barometer^  the  learned  men  of  Europe 
began  to  avail  themselves  of  the  manifest  advant- 
ages which  these  instruments  gave  them,  in  stu- 
dying the  origin,  nature,  and  effects  of  those 
changes  which  take  place  in  the  atmosphere,  espe- 
cially with  respect  to  heat  and  cold,  motion  and 
rest,  moisture  and  gravity:  still,  however,  from 
the  small  number  of  the  meteorological  observa- 
tions made  by  accurate  philosophers;  from  the 
want  of  an  extensive  comparison  of  the  results  of 
different  observations;  and  especially  from  the 
low  state  of  those  sciences  most  intimately  con- 
nected with  meteorology,  little  progress  had  been 
made  in  this  department  of  knowledge  prior  to 
the  commencement  of  the  century  under  review. 
And  though  it  must  be  acknowledged  th^it  this 
subject  is  one  of  those  which   are  still  far  from 
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being  satisfactorily  developed,  yet  so  much  has 
been  done,  during  the  period  under  consideration, 
to  throw  hght  upon  it,  and  so  many  observations 
and  discoveries  have  been  made,  either  directly  or 
remotely  relating  to  it,  that  it  has,  within  a  few 
years,  assumed  an  aspect  more  interesting,  prac- 
tical, and .  approaching  to  the  form  of  a  system, 
than  ever  before. 

At  the  commencement  of  the  eighteenth  cen- 
tury, the  ascent  of  water  in  the  atmosphere,  in  the 
form  of  vapour,  had  been  but  little  investigated, 
and  was  very  imperfectly  understood  Nieuentyt 
and  others  had  taught  that  the  particles  of  fire,  by 
adhering  to  those  of  water,  made  up  violeculce,  or 
small  bodies  specifically  lighter  than  air.  Dr. 
Halley  supposed  that  by  the  action  of  heat,  the 
particles  of  water  are  formed  into  hollow  spherules , 
filled  with  a  finer  air,  highly  rarified,  of  less  spe- 
cific gravity  than  the  atmosphere,  and,  of  course, 
disposed  to  rise  in  it.  While  Dr.  Desaguliers 
thought  that  the  ascent  of  aqueous  particles  was 
owing  to  their  being  converted  into  an  elastic 
steam.  Such  was  the  state  of  opinions  with  regard 
to  this  fact,  when  Dr.  Hamilton,  of  Great-Bri- 
tain, undertook  the  investigation  of  the  subject, 
and  proposed  a  new  theory.  He  held  that  evapo- 
ration is  the  gradual  solution  of  xvater  in  air,  and 
that  the  former  is  suspended  in  the  latter  in  the 
same  manner  as  salts,  or  other  soluble  substances 
are  suspended  in  aqueous  fluids."'  The  same  doc- 
trine had  been,  in  substance,  suggested  before  by 
several  philosophers,  particularly  by  M.  Le  Roy, 
in  1751;  by  Dr.  Franklin,  in  1756;  and  by 
Muschenbroeck,  in  1769.''    But  though  these  and 

a  Essay  en  the  Ascent  of  Vapours^  &c.  This  Essay  was  first  read  before 
the  Royal  Society  in  1765,  and  was  afterwards  published,  with  others,  under 
the  title  of  Philosophical  Essays,   by  HuGH  HAMILTON,  D»  D.  F.  Ri  S. 

a  Bishop  Watson's  Cbmital  ^itajsj  yqI.  i.  p.  317. 
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some  others,  had  spoken  of  the  solubility  of  water' 
in  air,  before  Dr.  Hamilton,  yet  he  was  the  first 
who  treated  the  subject  with  precision,  or  who  ap- 
plied it  systematically  to  the  explanation  of  mete- 
orological phenomena.  This  opinion  was  after- 
wards, in  substance,  adopted  by  Dr.  Hutton,  and 
exhibited  in  his  ingenious  Theory  of  Ram,^  and 
continued  for  a  nvmiber  of  years  to  be  the  popular 
doctrine. 

In  1786,  M.  De  Luc,  of  Geneva,  published  a 
new  theory  on  this  subject,^  which  has  been  since 
generally  considered  as  superseding  the  doctrine  of 
Hamilton  and  Hutton.  Observing  that  eva- 
poration takes  place  in  vacuo,  as  well  as  in  the 
open  air,  M.  De  Luc  rejected  the  opinion  that 
vapour  is  the  solution  of  water  in  air,  and  taught 
that  this  effect  is  produced  by  the  chemical  cofn- 
bination,  or  union  of  the  particles  of  heat  with 
those  of  water.  Hence  he  accounted  for  the  great 
loss  of  sensible  heat,  in  every  process  of  evapora- 
tion, according  to  the  celebrated  doctrine  of  latent 
heat  taught  by  Professor  Black.  He  made  a 
number  of  curious  observations  and  experiments 
on  this  subject,  by  which  he  ascertained  that 
water,  after  this  ascent  in  the  atmosphere,  does 
not  exist  in  a  sensibly  humid  form;  whence  he 
concluded  that  it  passes  into  a  form  entirely  dif- 
ferent from  itself,  and  probably  becomes  air.  This 
doctrine  is  evidently  founded  on  the  mutual  con- 
vertibility of  water  into  air,  and  the  reverse,  dis- 
covered by  Cavendish  and  some  later  chemists. 
The  same  theory,  of  the  solution  of  water  in  heat, 
was  also  embraced  by  M.  Lavoisier,  and  appears 
to  be  now  the  most  fashionable  mode  of  inter- 
preting the  phenomenon  in  question. 

b    Transactions  of  the  Royal  Society  of  Edinburgh^   vol.  I. 

c  See  Recherches  sur  les  Modif  cations  de  V Atmosphere^  par  J.  A.  De  Lu**. 
8vo.  a  vols.  Geneva.  1772.  And  also  Idees  sur  la  Mcteorologie^  a  more 
full  and  satisfactory  work,  by  the  same  author.     17S6. 
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Besides  forming  and  giving  to  the  world  this 
ingenious  theory  ot  evaporation,  M.  De  Luc  has 
also  rendered  essential  service  to  the  science  of 
meteorology,  by  his  patient  and  persevering  ob- 
servations on  the  comparative  degrees  of  moisture 
in  the  atmosphere,  in  different  situations.  On  this 
subject  he  has  brought  to  light  a  number  of  facts 
equally  new  and  interesting.  His  countryman,  M. 
De  Saussure,  has  also  laboured  very  successfully 
in  the  same  field  of  inquiry;'^  and  though  not  al- 
ways with  an  entire  coincidence  of  opinion  and 
result,  yet  with  sufficient  agreement  on  most  im- 
portant points.  There  are  probably  no  two  indi- 
viduals to  whom  the  scientific  world  is  more  in- 
debted for  the  minuteness,  the  accuracy,  and  the 
success  of  their  meteorological  investigations,  than 
to  these  philosophers  of  Geneva. 

About  the  year  1755  Mr.  Eeles  first  suggested 
the  probable  influence  of  EkctricUi/  in  the  process 
of  evaporation.  He  taught  that  there  was  but 
one  way  of  altering  the  specific  gravity  of  the  par- 
ticles of  water,  so  as  to  render  them  lighter  than 
air,  and,  consequently,  buoyant  in  that  fluid,  viz. 
the  adding  to  each  particle  a  sufficient  quantity  of 
some  fluid  which  possesses  much  greater  elasticity 
and  rarity  than  air.  Such  a  fluid  is  Klectricity ; 
which,  therefore,  he  supposed  to  have  a  very  im- 
portant agency  in  the  ascent  of  vapours.  The  in- 
fluence of  the  electric  fluid  in  producing  changes 
in  the  atmosphere  has  been  since  further  investi- 
gated, and  the  principles  on  which  it  operates  more 
satisfactorily  developed,  by  Franklin,  De  Saus- 
suRE,  Bertholon,  and  other  modern  inquirers. 

Closely  connected  with  the  doctrines  which 
have  been  taught  on  the  subject  of  evaporation 
are  the  several  theories  of  llain  to  which  modern -v 

d  Essai  sur  VH^gromctrk^  4to.  1 783, 
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times  have  given  birth.    The  phenomenon  of  va- 
pour becoming  condensed,  or  of  air  in  any  manner 
producing  water,  and  fahing  in  the  form  of  rain, 
haily  and  snoWy  has  long  been  considered  a  point  of 
difficult  solution  among  meteorologists.      All  the 
suppositions  to  account  for  this  fact  v^ere,  for  a  con- 
siderable time,  insufficient  and  unsatisfactory;  and 
even  now  the  subject  is  far  from  being  fully  unfold- 
ed.    At  one  time  the  condensation  and  fall  of  va- 
pour, in  diffisrent  forms,  has  been  accounted  for  by 
referring  to  the  influence  o^ Electricity ;  at  another, 
by  considering  water  as  held  in  solution  in  air,  and 
precipitated,  by  streams  of  air  of  different  tempe- 
ratures being  brought  into  contact,  or  a  state  of 
mixture;  and,  at  a  third,  by  supposing  this  event 
to  be  produced  by  the  conversion  of  oxygen  and 
hydrogen  gases  into  water,  according  to  the  ex- 
periments of  Cavendish,  Lavoisier,  and  others. 
These  several  opinions  have  been  successively  po- 
pular in  the  course  of  the  century,  and  will  be 
found  amply  detailed  in  the  writings  of  Hamilton, 
HuTTON,  De  SaussurEj  and  De  Ll^c,  on  this  sub- 
ject.    But,  after  all,   it  must  be  acknowledged, 
that  great  difficulties  attend  every  theory  hitherto 
formed  with  a  view  to  solve  this  question.     Inso- 
much that  the  greatest  meteorologist  of  the  age, 
M.  De  Luc,  after  making  a  more  patient,  accu- 
rate, and  thorough  inquiry  into  the  subject  than 
was  ever  accomplished  by  any  other  man,  seems 
to  be  at  a  loss  to  furnish  a  satisfactory  account 
of  the  matter.     He  therefore  contents  himself  with 
concluding,  that  the  air,  formed  by  the  decompo- 
sition and  ascent  of  water,  becomes  reconverted 
into  that  fluid,  by  some  unknown  cause,  or  by  a 
combination  of  causes,   and  fai)s  in  the  form  of 
rain,  hail,  or  snow,  according  to  the  circumstances 
in  which  th^  reconversion  takes  place,  or  the  state 
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of  the  regions  through  which  it  passes  in  its  de- 
scent. 

Much  light  has  been  thrown,  in  the  course  of 
the  last  century,  on  the  varieties  of  tempcraturey 
in  different  seasons  and  latitudes.     On  this  subject 
Dr.  Halley  made  some  instructive  observations. 
A  few  years  afterwards,  M.  De  Mairan,  an  in- 
genious French  meteorologist,  by  a  series  of  ob- 
servations and  experiments,   discovered  that  the 
rigour  of  the  winter's  cold  is  tempered  by  the  heat 
imparted  to  the  atmosphere  by  the  earth  itself; 
and  thus  explained  by  what  means  the  winter'sj 
cold  is  rendered  so  moderate  as  to  make  the  colder 
climates  inhabitable.     On  the  ground  of  this  dis- 
covery he   calculated,    with    great   sagacity,    the 
maximum  and  minimum  of  heat  in  every  latitude, 
for  the. summer  and  winter  solstices;  and  though 
his  calculations  are  not  always  found  to  coincide 
with  facts;  yet  they  have  proved  highly  instructive 
and  useful  to  subsequent  inquirers.     De  Mairan 
was  followed  by  M.  Mayer,  the  celebrated  astro- 
nomer of  Goettingen,  who,  in  a  few  pages,  did 
more   to  solve   the   difficulties  that   occurred  on 
this   subject  than   any  of  his  predecessors.      He 
first  pointed  out  to  meteorologists  the  necessity  of 
following  the  method  long  used  by  astronomers; 
namely,  of  first  finding  the  mean  of  certain  large 
periods,  as  years  and  months,  gradually  correcting 
the  errors  that  may  be  discovered,  and  afterwards 
finding  an  equation  whereby  to  correct  aberrations 
arising  from  height  and  situation.     He  even  pro- 
ceeded so  far  as  to  give  an  equation  to  correct  the 
effects  of  height,  which  in  many  cases  approximates 
very  nearly  to  the  truth;  but  the  equation  by  which, 
knowing  the  men*  annual  temperature  of  two  la- 
titudes,  the  mean  annual   temperature   of  every 
other  latitude,  and  even  of  the  pole  itself,  may  be 
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found,  has  been  pronounced  his  most  important 
discovery/ 

Mr.  Kir  WAN  has  carried  the  discoveries  and 
improvements  of  JMayer  considerably  further. 
By  means  of  the  equation  formed  by  the  philoso- 
pher of  Goettingen,  but  rendered  much  plainer 
and  more  simple,  he  has  calculated  the  mean  an- 
7mal  temperature  of  every  degree  of  latitude  be- 
tween the  equator  and  the  pole.  He  has  also  cal- 
culated the  mean  nionthlij  temperature  of  that  part 
of  the  ocean  which  lies  between  the  eightieth 
degree  of  northern,  and  the  forty-fifth  of  southern 
latitude,  extending  westward  as  far  as  the  Giilph 
Stream^  j^nd  to  within  a  few  leagues  of  the  coast 
of  America;  and  for  all  that  part  of  the  Pacific 
Ocean  reaching  from  45*^.  north  to  40^.  south  lati- 
tude, and  from  20^.  to  275°.  east  longitude.  This 
immense  tract  of  ocean  he  calls  the  standard.  From 
these  calculations  he  has  deduced  a  number  of  im- 
portant principles,  of  great  practical  utility,  and 
w^hich  place  him  among  the  most  distinguished 
meteorologists  of  the  eighteenth  century. 

The  origin,  qualities,  and  laws  of  Winds  have 
been  diligently  studied,  during  the  period  under 
consideration,  but  not  with  the  same  success  that 
has  attended  inquiries  into  other  branches  of  me- 
teorology. No  satisfactory  theory  has  yet  been 
formed  on  this  subject,  owing  to  the  want  of  ob- 
servations  sufficiently  numerous,  of  the  exact  times 
and  places  where  they  begin  and  cease  to  blow, 
but  chiefly  to  our  imperfect  knowledge  of  the 
means  by  which  great  regions  of  air  are  either 
suddenly  produced  or  destroyed.  The  discoveries 
of  modern  chemists  evince  that  air  is  perpetually 
subject  to  increase  and  diminution,  from  its  com- 
bination with  other  bodies,  or  its  evolution  from 

e  See  An  Estimate  of  the  Temperature  of  Jifcrent  LalituJcs,  by  RiCHAKD 
I^IRWAN,  £sj.  F.  R.  S.  5cc. 
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them;  and,  therefore,  that  a  just  theory  of  winds, 
whenever  it  shall  be  formed,  will  be  found  to  rest 
upon  chemical  principles,  there  is  much  reason  to 
believe.  But  though  little  has  been  done  in  ane- 
mology,  in  the  way  of  scientific  reasoning,  much 
has  been  accomplished,  during  the  period  under 
review,  in  the  w^ay  of  patient  observation,  and  the 
establishment  of  numerous  important  facts.  For 
these  we  are  chiefly  indebted  to  Dr.  Halley,  M. 
De  la  Baille,  M.  Prevost,^  M.  De  la  Cotte, 
Mr.  Dalton,^  and  several  of  the  distinguished 
meteorologists  before  mentioned,  especially  M. 
De  Luc,  and  Mr.  Kirwan.  To  these  may  be 
added  Dr.  Franklin,  Dr.  Madison,  Dr.  Cutler, 
and  several  other  American  gentlemen,  w^ho  have 
made  and  recorded  valuable  observations  on  the 
winds  in  America;'^  and  a  long  catalogue  of  mo- 
dern navigators  and  travellers,  who  have  contri- 
buted rich  materials,  brought  from  the  most  dis- 
tant parts  of  the  globe,  toward  forming  a  syste- 
matic view  of  anemology.' 

Besides  the  great  meteorologists  whose  names 
have  been  already  mentioned,  very  important  ser- 
vices have  been  rendered  to  this  branch  of  natural 
history,  by  Bouguer,  Du  Carla,  Hales,  War- 
gentin,  Mariotte,  Reyer,  Toaldo,  Priestley, 
and  many  others,  to  whom  due  honour  is  given  by 
various  writers  on  the  subject.  The  volumes  of 
7nemoirs  published  by  the  scientific  academies,  in 
diflferent  parts  of  Europe,  during  the  century  under 
review,  contain  rich  treasures  of  meteorological 
information,  contributed  by  numerous  hands. 

J'  Sur  les  Limiics  des  Vents  Alizes. 

g  Meteorological  Observations y   8vo.   I793» 

h  For  the  observations  of  the  above-named  American  gentlemen,  and 
several  others,  see  Franklin's  Philosophical  Letters,  and  the  vohimcs  of 
Transactions  vi^hich  have  been  published  by  the  American  Philosophical  So- 
ciety, and  the  American  Academy  of  Arts  and  Sciences, 

i  For  some  ingenious  remarks  on  aneraology,  see  JBotank  Garden,  addi- 
tional notes. 
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Modern  times  have  given  birth  to  various  in- 
ventions for  measuring  the  force  and  velocity  of 
winds.  Among  these  the  most  remarkable  are  the 
Wind-gage,  the  Anemoscope,  and  the  Anemometer; 
in  the  construction  and  improvement  of  which 
Dr.  Linn,  Mr.  Pickering,  and  others,  have  ren- 
dered important  service  to  meteorology.  Numer- 
ous attempts  have  also  been  made,  during  the 
period  under  review,  to  construct  hygrometers ,  or 
instruments  for  indicating  the  comparative  states 
of  the  atmosphere,  with  respect  to  moisture  and 
dryness.  And  though  mLK:h  imperfection  is  found 
to  attend  every  instrument  hitherto  devised  for  this 
purpose,  yet  gradual  approximations  have  been 
made  toward  those  of  a  more  perfect  and  useful 
kind.  Among  these  Mr.  Smeaton's  hygrometer^ 
formed  of  an  hempen  cord,  boiled  in  salt  water;  M. 
DeSaussure's,  made  of  hair,  prepared  by  macera- 
tion in  alkaline  ley;  Mr.  Coventry's,  consisting 
of  dryed  paper-,  and  M.  De  Luc's,  of  ivory  and 
ivhalebone,  deserve  to  be  distinguished;  especially 
that  formed  of  ivhalelwne  by  A'l.  De  Luc,  which 
is  generally  considered  as  the  most  accurate  and 
convenient  hygrometer  now  in  use. 

That  remarkable  meteorological  phenomenon, 
usually  called  the  Aurora  Borealis,  appeared  with 
peculiar  frequency,  in  the  course  of  the  eighteenth 
century.  Dr.  Halley  tells  us^  that  it  was  seen 
but  once  in  the  seventeenth  century,  viz.  in  1621, 
w^hen  it  attracted  considerable  attention,  particu- 
larly in  France,  where  the  celebrated  Gassendi 
(^)bserved  it,  and  gave  it  the  name  which  it  now 
bears.  After  this  there  is  no  record  of  any  such 
appearance  until  1707,  when  a  small  one  was  seen. 
But  in  17 1 6  an  uncommonly  brilliant  one  appeared, 
which  commanded  universal  attention,  and  was 

j  Philosophical  Transactions,  No.  347. 


198  Natural  HlstoTx). 

considered  by  the  vulgar  as  a  most  portentous 
event.  Since  that  time  these  meteoric  pheno- 
mena have  been  so  frequent  and  familiar,  that  they 
have,  in  a  great  measure,  ceased  to  attract  atten- 
tion, or  to  be  recorded  as  remarkable  events. 

Modern  philosophers  have  ascertained  many 
facts  v^^ith  respect  to  the  Aurora  Borealis,  which 
were,  of  course,  unknown  to  those  who  lived  in 
the  seventeenth  century,  and  probably  to  all  who 
lived  before  them.  It  seems  now  to  be  generally 
considered  either  as  an  elect j^ical  phenomenon,  or 
produced  by  the  combustionof  inflammable  air,  either 
with  or  without  the  intervention  of  the  electric 
spark.  For  the  observations  which  have  been 
made  upon  this  kind  of  meteor,  and  the  principles 
with  respect  to  it  which  appear  to  be  established, 
we  are  under  particular  obligations  to  Dr.  Hal- 
XEY,  M,.  Mairan,  Signor  Beccaria,  Dr.  Frank- 
i>iN,  Dr.  Forster,  M.  Gmelin,  M.  ^pinus,  Dr. 
Hamilton,  of  Dublin,  Mr.  Canton,  Dr.  Blag- 
den,  Mr.  Dalton,  and  others.  The  last  named 
gentleman  is  supposed  to  have  given  the  most  sa- 
tisfactory account  of  the  subject. 


hydrology. 

The  natural  history  of  Waters  holds  so  important 
a  place  among  the  objects  of  human  knowledge, 
that  it  has,  in  almost  every  age,  attracted  the  at- 
tention of  those  who  loved  to  study  nature:  but 
it  is  only  within  the  century  under  review  that 
any  thing  on  this  subject,  deserving  the  name  of 
science,  or  a  correct  acquaintance  with  principles, 
could  be  said  to  exist.  The  accessions  to  Hy- 
drology in  modern  times  have  been  very  great. 
The  improvements  in  Chemistry,  in  Mineralogy, 
and  in  manv  other  sciences,  have  contributed  much 
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to  enlarge  our  knowledge  in  this  department  of 
philosophy. 

The  discovery  of  tlie  composition  of  water  was 
mentioned  in  a  former  chapter.  The  great  aug- 
mentation of  our  knowledge,  with  respect  to  the 
doctrines  of  tideSy  during  the  period  under  review, 
was  also  noticed  in  a  preceding  division  of  this 
work.  To  repeat  what  has  been  said  on  these  and 
some  other  subjects  before  discussed,  and  which 
might,  with  propriety,  be  introduced  under  this 
head,  is  altogether  unnecessary. 

But  among  the  discoveries  and  improvements 
of  the  last  age,  which  belong  to  this  head,  the 
most  important  are  the  numerous  and  very  useful 
investigations  of  Mineral  Waters^  which  have  been 
pursued  with  great  success  during  this  period.  It 
is  evident  that  our  knowledge  of  the  properties  and 
effects  of  mineral  waters  must,  in  general,  keep  pace 
with  the  progress  of  chemical  science;  for  which 
reason  the  early  writers  on  this  subject  were,  in  a 
great  measure,  destitute  of  the  best  means  of  pur- 
suing their  inquiries.  The  publications,  therefore, 
of  Drs.  Allen,  Short,  Rutty,  Hillary,  Shaw^, 
and  others,  of  Great-Britain,  who  wrote  on  mineral 
waters  early  in  the  century;  and  of  many  cotem- 
porary  wTiters  on  the  continent  of  Europe,  who 
undertook  to  treat  of  the  same  subject,  are  o£ 
little  value  at  the  present  day,  excepting  so  far  as 
they  exhibit  facts.  But  when  the  sciences  of  Che- 
mistry and  Mineralogy  reached  that  stage  of  im- 
provement which  they  attained  in  the  hands  of 
ScHEELE  and  Bergman,  the  analysis  of  mineral 
waters  began  to  be  pursued  upon  a  new"  and  im- 
proved plan.-  BergxMan,  in  particular,  about  the 
year  1779,  wrote  very  ably  on  this  subject,  and 
gave  new  and  instructive  views  of  it.  About  the 
same  time,  Messrs.  AIonnet  and  Cornette,  of 
Fraijcep  ancl  Gi^ipn>:etxi^  of  Italy,  displayed  ia 
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their  respective  works,  considerable  talents  as  hy- 
dro-anaiysts,  and  gave  much  valuable  informatioil 
to  the  world.  These  were  followed  by  the  excel- 
lent treatises  of  Fourcroy,  on  the  waters  of  Eng- 
hien;  of  Klahroth,  on  the  waters  of  Carlsbad; 
and  of  Black,  on  the  waters  of  Iceland.  In  the 
experiments  of  these  distinguished  philosophers 
new  and  more  accurate  tests  are  exhibited ;  seve- 
ral improvements  in  the  application  of  those  be- 
fore knowm  are  communicated;  and  methods  un- 
folded of  determining  with  precision  the  separate 
quantities  of  inseparable  substances.  Next  ap- 
peared the  publications  of  Drs.  Pearson  and  Gar- 
net, and  Mr.  Lambe,  of  Great-Britain,  who,  with 
great  accuracy,  analysed  some  of  the  mineral  wa- 
ters of  their  own  country,  and  gave  important  in- 
formation respecting  them.  In  the  same  branches 
of  mineralogical  inquiry,  the  works  of  Gren, 
Westrumb,  and  Kirwan,  are  also  exceedingly 
valuable ;  especially  that  of  the  last-named  gentle- 
men, who,  in  a  tract  singularly  comprehensive, 
and  abounding  with  instruction,  has  given  a  rich 
amount  of  principle,  experiment,  and  authority^ 
on  this  interesting  subject.*  The  respectable  pub- 
lications of  Drs.  Munro,  Falconer,  and  Saun- 
ders, are  also  entitled  to  notice,  in  recounting  the 
names  of  those  who  have  thrown  light  on  the  in- 
quiry concerning  mineral  waters.  By  the  labours 
of  these,  and  many  other  philosophers,  discoveries 
have  been  made,  concerning  the  composition  and 
medical  powers  of  mineral  waters,  in  almost  every 
part  of  the  world,  extremely  useful  to  the  inter-- 
ests  both  of  science  and  humanity. 


k   Essay  on  the  Analysis  of  Mineral  Heaters,  by  RlCIIARD  KiRWAN,  Es^ 
F.  R.  S.  &c.    8vo.    1799. 
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CHAPTER  IV. 


MEDICINE. 


The  profession,  whose  department  of  knovs^* 
ledge  now  comes  under  consideration,  occupy  an 
immense  field  of  science,  and,  by  their  number, 
constitute  a  large  class  of  the  learned  world.  In 
addition  to  the  incentives  of  philanthropy  and  fame, 
which  equally  actuate  the  exertions  of  others,  phy- 
sicians are  combined  into  a  corps  of  observers  and 
practical  inquirers  by  the  nature  of  the  employment 
and  duties  they  assume,  and  by  the  connection 
which  the  usages  of  society  establish  between  their 
duties  and  emolument.  In  discharging  their  pro- 
fessional labours,  they  incessantly  find  observations 
and  facts  obtruded  on  their  attention;  and  by  com- 
bining these  into  hypotheses,  theories  and  systems, 
they  only  indulge  a  favourite  and  almost  irresistible 
propensity  of  the  human  mind.  Hence  arises  the 
vast  mass  of  writings  which  fill  medical  libraries, 
constantly  accumulating,  and  too  numerous,  ex- 
tensive and  diversified  to  come  within  the  compre- 
hension of  an  individual  inquirer.  Whoever  duly 
considers  these  things  will  perceive  the  necessity  of 
resting  satisfied  on  this  occasion  with  a  transient 
retrospect.  To  attempt  any  minuteness  of  detail 
would  be  to  travel  far  beyond  the  limits  assigned  to 
this  work,  and  to  engross  the  pages  which  arc  des- 
tined to  the  examination  of  other  subjects.  All 
that  can  be  aimed  at  is  briefly  to  notice  some  of 
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the  more  important  revolutions  and  improvements? 
v^^hich  distinguish  the  last  age,  and  to  commemo- 
rate a  feviT  of  the  illustrious  names  to  w^hom  the 
praise  of  them  is  chiefly  due/ 

Within  the  period  assigned  for  this  review,  the 
state  of  medicine  has  been  essentially  changed, 
and  has  acquired  a  degree  of  extent,  popular  dis- 
semination, and  practical  usefulness,  unknow^n  to 
preceding  ages.  The  improvements  in  natural 
history  and  chemistry,  mentioned  in  the  preceding 
chapters,  have  greatly  contributed  to  this  exten- 
sion, and  may  be  considered  as  inexhaustible 
sources  of  materials  calculated  for  a  similar  exten-^ 
sion  in  future  times.  The  more  enlarged  inter- 
course of  mankind,  the  greater  facility  of  commu- 
nicating opinions  and  discoveries  from  one  re- 
gion to  another,  and  the  progress  of  commercial 
arrangements,  by  which  the  choicest  productions 
of  one  country  become  the  property  of  every  other,, 
may  also  be  enumerated  among  the  causes  of  this 
advancement. 

In  no  period  so  much  as  in  the  last  cen^tury,  and 
in  no  science  more  than  that  which  now  engages 
the  reader's  attention,  hav^e  the  advantages  been 
exhibited  which  arise  from  Lord  Bacon's  plan  of 
pursuing  knowledge  by  observation,  experiment, 
analysis  and  induction.  Every  department  of 
medicine  bears  witness  of  the  efficacy  of  this  pro- 
cess to  remove  the  rubbish  of  prejudice  and  error, 
to  present  truth  in  a  simple  form,  and  to  establish 
it  upon  a  legitimate  foundation.  A  more  precise, 
rigid  and  logical  mode  of  philosophising  has  been 
generally  substituted  for  the  wild  and  visionary  hy- 
potheses which  disgraced  the  science  of  the  pre- 
ceding centuries. 


/  For  many  of  the  naniPs,  facts,  and  details  included  in  this  chapter,  thOS 
2ltithor  is  indebted  to  a  medical  friend. 
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To  understand  the  history  of  medicine  at  any 
period,  it  is  necessary  to  trace  the  progress  and  mark 
ihe  affinities  of  all  the  sciences  which  are  contem- 
porarily cultivated.  Not  only  the  reign  of  fashion, 
but  the  peculiar  acquirements  and  taste  of  indivi- 
duals are  often  to  be  considered  in  an  estimate  of 
their  medical  principles.  "  La  Philosophie,"  says 
M.  D'Alembert,  ''  La  Philosophic  prend,  pour 
^^  ainsi  dire,  la  teinture  des  esprits  ou  elle  se  trouve. 
"  Chez  un  metaphysiclen,  elle  est  ordinairement 
^'  toute  systematique ;  chez  un  geometre,  elle  est 
^'  souvent  toute  de  calcul."  The  application  of  this 
remark,  if  possible,  is  more  eminently  verified  in 
respect  to  medicine  than  to  philosophy  in  general. 
This  propensity  of  the  human  mind  is  productive 
both  of  good  and  ill  effects.  If  it  be  easy  to  shov/ 
examples  of  injury  sustained  by  the  precipitancy  of 
mathematicians,  chemists  and  metaphysicians,  in 
applying  their  doctrines  to  medical  science,  vv^hich 
cannot  indeed  be  reasonably  doubted;  it  is  equally 
easy  to  prove  that  great  benefit  has  arisen  from 
such  applications. 

But  notwithstanding  the  advantages  and  im- 
provements which  the  eighteenth  century  has  be- 
stowed upon  medicine,  it  must  still  be  admitted 
that  its  progress  has  never  equalled  the  sanguine 
expectations  formed  by  many.  Although  nearly 
coeval  with  the  existence  of  mankind,  and  de- 
manding attention  in  every  stage  and  condition  of 
human  life,  the  art  of  healing  maintains  a  strug- 
gle with  difficulties  at  every  step.  Like  all  other 
knowledge  derived  from  observation  and  experi- 
ence, that  of  medicine,  though  continually  pro- 
gressive, is  subject  to  perpetual  revolution.  This 
tardiness,  therefore,  In  the  career  of  improvement, 
which  all  must  admit  and  deplore,  will  excite  no 
surprize  in  such  as  consider  the  mystery  which  still 
envelopes  the  principle  of  life,  the  laboin*  of  watch- 
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ing  the  operations  of  nature,  the  numberless  falla- 
cies which  attend  the  endeavour  to  discriminate 
truth  from  falsehood,  and  the  smallness  of  the 
stock  of  genuine  and  undisputed  facts  which  all 
the  observation  and  wisdom  of  ages  have  been 
able  hitherto  to  collect. 

There  is  no  species  of  knowledge,  relating  to  af- 
fairs merely  human,  which  more  indispensably 
requires  steadiness  of  principles  and  harmony  of 
opinion  than  that  now  under  consideration .  There 
is  none  in  which  speculation  and  action  are  more 
intimately  related,  where  error  is  of  more  imme- 
diate and  fatal  consequence,  or  where  a  fluctuation 
of  the  mind  between  opposite  decisions  is  attended 
with  more  embarrassment  and  distress.  Yet  medi- 
cine abounds  with  schisms  and  controversies;  and 
in  the  present  imperfect  state  of  knowledge,  to 
hold  doctrines  and  adopt  practices  beset  with  the 
fewest  errors  constitutes  the  highest  attainment 
within  the  reach  of  the  human  mind, 


ANATOMY. 

This  subject  was  pursued  with  so  much  dili- 
gence soon  after  the  restoration  of  learning  in  the 
fifteenth  and  through  the  two  succeeding  centu- 
ries, as  to  leave  less  than  might  be  expected  for 
the  investigation  of  modern  anatomists.  Leonardo 
DA  Vinci  made  great  progress  in  anatomical 
studies  towards  the  close  of  the  fifteenth  century.'" 
In  the  sixteenth  century  flourished  the  immortal 
Vesalius,  the  founder  of  rational  and  systematic 
anatomy,  whose  works  afford  surprising  proofs  of 


ft  This  was  the  first  man  who  introduced  the  practice  of  making  anata* 
wiical  drawings.  These  drawings,  preserved  in  a  British  collection,  excite 
^istonishment  at  the  depth  and  accuracy  of  his  knowledge. 
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laborious  and  successful  dissection.  After  him 
appeared  Sylvius  in  France,  Columbus,  Fallo- 
prus  and  EusTACHius,  in  Italy;  whose  discoveries 
and  improvements  v^ere  so  numerous  as  to  give  a 
deep  impression  of  the  zeal  and  enthusiasm  with 
which  the  knowledo:e  of  the  structure  of  the  hu- 
man  body  was  cultivated  at  that  early  period. 

Soon  after  the  time  of  the  last  mentioned  writers 
the  study  of  anatomy  was  gradually  diffused  over 
all  Europe.  The  principal  impediment  to  its  pro- 
gress, in  that  age,  was  the  difficulty  of  obtaining 
human  subjects  for  dissection;  the  want  of  which 
frequently  made  it  necessary  to  dissect  the  bodies 
of  brutes. 

With  the  dawn  of  the  seventeenth  century  new 
lights  were  shed  upon  anatomical  inquiries  from 
every  quarter.  At  this  time  Fabricius  ab  Aqua- 
PENDENTE,  an  eminent  Italian  teacher,  published 
his  account  of  the  valves  in  the  veins,  which  evi- 
dently affected  the  established  doctrine  of  all 
former  ages,  that  the  veins  carried  the  blood  from 
the  liver  for  nourishment  to  all  parts  of  the  body. 
The  detection  of  these  valves  may  also  justly  be 
supposed  to  have  laid  the  foundation  of  the  disco- 
very of  the  circulation  of  the  blood. 

For  Dr.  Harvey,  the  pupil  of  Fabricius,  was 
reserved,  soon  afterwards,  the  noble  discovery  of 
the  circulation  of  the  blood.  This  was  by  far  a  more 
important  step  in  the  knowledge  of  animal  bodies 
than  had  ever  been  made  before,  and  gave  a  new 
spring  to  anatomical  inquiries.  In  a  few  years 
after  Harvey's  discovery,  Aselltus,  an  Italian 
physician,  found  out  the  lacteals,  or  vessels  which 
carry  the  chyle  from  the  intestines.  And  about 
the  middle  of  the  seventeenth  century  Pecquet, 
in  France,  was  so  fortunate  as  to  discover  the 
thoracic  ducty  or  common  trunk  of  all  the  lacteals, 
which  conveys  the  chyle  into  the  subclavian  vein, 
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At  nearly  the  same  period,  the  practice  of  dissect- 
ing living  animals  furnished  the  occasion  of  dis- 
covering the  lymphatic  vessels.  Rudbec,  a  young 
Swedish  anatomist,  was  the  first  to  detect  them^ 
and,  after  him,  Thomas  Bartholine,  an  anato- 
mist of  Denmark,  who  first  appeared  as  a  writer 
on  the  subject. 

Malpighi,  an  eminent  Italian,  made  great  pro- 
gress in  anatomy  soon  after  the  period  last  men- 
tioned. He  was  the  first  who  used  magnifying 
glasses  with  address  to  trace  the  early  appearances 
in  the  formation  of  animals.  lie  likewise  im- 
proved anatomy  by  many  other  observations  on 
minute  parts  of  the  body,  by  his  microscopical  la- 
bours, and  by  the  dissection  of  animals.  Between 
the  middle  and  end  of  the  seventeenth  century, 
anatomy  was  much  improved  by  the  diligence  of 
Swammerdam,  Van  Horn,  Steno,  and  De 
Graaf.  Professor  Diemerbroeck,  of  Utrecht, 
without  much  originality,  compiled  a  work,  which, 
for  many  years,  was  regarded  among  students  as  a 
standard  authority. 

Towards  the  close  of  the  same  century  Lewen- 
HOECK  obtained  great  celebrity  by  his  improve- 
ment on  M  ALPiGHi's  use  of  microscopes.  Though 
many  of  the  supposed  discoveries  of  this  anatomist, 
particularly  his  account  of  the  composition  of  the 
red  globules  of  the  blood,  and  of  animalcula  ob- 
served in  the  semen,  are  now  discredited;  it  must 
still  be  admitted  that  he  advanced  many  steps  in 
bringing  to  light  the  more  minute  parts  of  animal 
structure.  Nock  likewise  soon  afterwards  added 
to  the  stock  of  knowledge  by  his  injections  of  the 
lymphatic  glands.  The  anatomical  plates  of  Bid- 
loo  and  Cow  PER,  published  about  this  time,  are 
also  entitled  to  respectful  notice. 

In  the  latter  part  of  the  seventeenth  century 
anatomy  was  greatly  advanced  by  the  invention  of 


Medicine*  207 

injections,  and  the  method  of  making  what  are 
commonly  called  preparations.  These  two  modern 
arts  have  been  of  great  advantage  in  this  science; 
they  have  introduced  not  only  an  unexpected  de- 
gree of  correctness,  but  an  elegance  in  demonstra- 
tions wdiich  formerly  could  not  have  been  supposed 
to  be  possible.  They  began  in  Holland  under 
SwAMMERDAM  and  RuYscH,  and  wcrc  afterwards 
employed  in  England  by  Cowper,  St.  Andre, 
and  others.  Ruysch  possessed  a  singular  excel- 
lence in  injections,  which  has  been  supposed  by 
many  not  to  have  been  equalled  since,  and  w^hich 
certainly  has  not  been  surpassed.  The  anatomist^ 
of  former  ages  had  no  other  knowledge  of  the  blood- 
vessels than  such  as  they  were  able  to  obtain  by 
laborious  dissections,  and  by  pursuing  the  smaller 
branches  of  them,  upon  favourable  occasions, 
when  they  happened  to  be  more  than  commonly 
loaded  with  red  blood.  But  filling  the  vascular 
system  with  a  bright  coloured  wax  presents  a  dis- 
tinct view  of  the  large  vessels,  renders  the  smaller 
much  more  conspicuous,  and  makes  thousands  of 
the  very  minute  ones  visible,  which,  from  their  ca- 
pillary size,  their  delicacy,  and  the  transparency 
of  their  contents,  would  be  otherwise  impercep- 
tible. 

In  this  high  state  of  advancement,  anatomy  stood 
at  the  beginningof  the  century  whose  progress  and 
improvements  it  is  the  object  of  this  work  more 
particularly  to  explore.  At  that  period,  the  Italian 
and  Dutch  schools  held  an  undoubted  superiority. 
This  superiority,  however,  has  been  since  much 
more  equally  divided  among  the  British,  French 
and  German  anatomists. 

Early  in  the  eighteenth  century,  anatomy  was 
improved  by  the  WTitings  of  Ruysch,  in  Holland, 
and  of  Cowper,  Keil,  Douglas,  Cheselden,  and 
others,  in  Great-Britain,     The  works  of  Alblnus, 
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WiNSLOW,  and  the  first  Monro,  greatly  contribute 
ed  to  the  same  end,  and  are  familiarly  known  to 
all  the  cultivators  of  this  science. 

But  the  most  memorable  discovery  that  anatomy 
can  boast  in  the  eighteenth  century  is  that  of  the 
absorbent  system.  It  has  been  mentioned  that 
RuDBEc  and  Bartholine  became  acquainted  with 
the  lymphatic  vessels  about  the  middle  of  the  pre- 
ceding century.  When  they  were  first  seen  and 
traced  into  the  thoracic  duct,  it  might  have  been 
supposed  natural  for  anatomists  to  suspect,  that  as 
the  lacteals  absorbed  from  the  cavity  of  the  intes- 
tines, the  lymphatics,  similar  in  figure  and  structure, 
might  possibly  perform  the  same  office  w^ith  re- 
spect to  other  parts  of  the  body.  Notwithstanding 
this,  anatomists  in  general,  from  repeated  experi- 
ments, particularly  such  as  were  made  by  injec- 
tions, w^ere  persuaded  that  these  lymphatic  vessels 
did  not  arise  from  cavities,  and  did  not  absorb,  but 
w^ere  merely  continuations  of  the  small  arteries. 
It  had  indeed  been  supposed  by  Dr.  Glisson,  who 
wrote  in  1654,  that  they  arose  from  cavities,  and 
that  their  use  was  to  absorb.  Dr.  Frederick  Hoff- 
man had  also  very  explicitly  laid  down  the  doc- 
trine of  the  lymphatic  vessels  being  a  system  of 
absorbents.  These  suggestions,  however,  produced 
little  eflPect.  And  it  was  reserved  for  Dr.  Hunter, 
of  London,  and  Dr.  Monro,  the  present  professor 
at  Edinburgh,  to  prove  that  the  lymphatics  are  ab- 
sorbing vessels  throughout  the  whole  body;  that 
they  are  similar  to  the  lacteals;  that  all  these  col- 
lectively taken,  together  with  the  thoracic  duct, 
constitute  one  great  and  general  sj/slein,  dispersed 
through  the  whole  body,  for  the  purpose  of  ab- 
sorption ;  that  their  sole  office  is  absorption ;  and, 
finally,  that  they  serve  to  take  up  and  convey 
whatever  is  to  enter  the  composition  of  the  blood,  or 
to  be  again  mixed  ivlth  the  bloody  from  the  intesti- 
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Hal  canal,  fmm  the  skin,  and  from  all  the  internal 
cavities  and  surfaces." 

The  discovery  of  the  absorbent  system  is  justly 
considered  as  the  greatest  that  anatomy  has  sug- 
gested since  that  of  the  circulation  of  the  blood. 
The  advantages  "Vvhich  arise  from  the  know- 
ledge of  the  structure  and  office  of  this  system  of 
vessels  in  establishing  physiological  principles, 
and  in  ascertaining  the  nature  and  treatment  of 
diseases,  are  universally  admitted.  Before  the 
discovery  of  the  lymphatics  being  a  system  of  ab- 
sorbents, it  was  impossible  to  give  a  clear  and 
consistent  account  of  a  great  number  of  phenomena 
w^hich  are  now  satisfactorily  unfolded.  From  this 
source  much  knowledge  has  been  obtained  con- 
cerning the  introduction  and  effects  of  poisons^ 
and,  aided  by  this  light,  physicians  are  enabled  to 
trace  many  diseases  directly  to  their  causes,  to  ex^ 
plain  the  assemblage  and  succession  of  symptoms, 
and  to  apply  remedies  with  more  prompt  and  ap- 
propriate efficacy.  On  this  account  physicians  of 
learning  and  judgment  have  not  been  wanting  who- 
pronounce  the  solid  and  practical  usefulness  of  this 
discovery  even  to  exceed  that  of  the  circulation  of 
the  blood. 

But  whatever  may  be  the  comparative  estimate 
of  the  two  discoveries  in  relation  to  one  another,  it 
is  plain  that  they  are  both  the  most  memorable 

«  A  warm  controversy,  concerning  the  discovery  of  the  true  use  of  the 
lymphatics,  was  carried  on  between  Dr.  Hunter  and  Dr.  Monro.  The 
former  asserts  that  he  taught  it  in  his  lectures  so  early  as  1746,  and  appeals 
to  his  pupils  for  the  truth  of  the  assertion.  The  latter  seems  to  have  made 
the  discovery  in  17J3;  and  in  I755  published  an  account  of  it  in  a  thesis 
De  Tesiibus  in  Variis  Animalibus.  Before  the  publication  of  this  thesis  Dr. 
Black  is  said  to  have  informed  the  author  that  the  same  opinions  concern- 
ing the  valvular  lymphatics  had  been  long  entertained  by  Dr.  Hunter. 
In  1756  Dr.  Monro  attended  Dr.  Hunter's  lectures  in  London;  heart] 
the  whole  doctrine  of  the  lymphatics  very  amply  explained;  and  in  1757 
reprinted  his  opinion  at  Berlin,  without  taking  notice  of  Dr.  Hunter's, 
who,  in  consequence,  charges  him  with  plagi^risro ;  a»d  the  charge  is  re; 
tortedby  Dr.  Monro. 
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that  the  annals  of  anatomy  can  boast.  Under  tlie 
influence  of  this  impression.  Dr.  Hunter  declkredy 
in  one  of  his  lectures,  that  "  in  looking  over  the 
"  whole  progress  of  anatomy,  from  the  time  o£ 
"  Aristotle  -to .  the  present  day,  there  have  been 
"  only  hoo' grand,  discoveries  with  regard  to  the 
^f  physiology  of  our;  bodies;  to  wit,  the  Vascular 
'i  si/i^tem,  or  circulation'  of  the  blood.,  and  the  Ab^ 
^_!'  'Sorbent  system;  the  Brain  and  Nervous  system 
^'  having  b^cn  known  long  before." 
oNptwithstanding,  however,  the  weight  of  the 
arguments  adduced  by  Dr.  Hunter,  Dr.  Monro, 
and  others,  in  support  of  this  doctrine  of  the  ab- 
sorbent system,  it  has  been  opposed  by  writers  of 
great  authority.  The  old  opinion,  that  the  veins 
perform  the  office  of  absorbents,  w^as  held  by 
Haller"  and  Meckel.  Within  a  few  years,  Mr. 
HuMPAGE,  in  a  work  entitled  "  Physiological  Re- 
"  searches  into  the  most  important  Parts  of  the 
*';  Animal  Economy,  &c."  undertook  to  controvert 
the  prevailing  doctrine  on  this  subject.  He  en- 
deavours to  prove,  conformably  to  the  opinion  of 
the  old  anatomists,  that  the  lacteals  and  lymphatics 
constitute  systems  of  vessels  entirely  separate  and 
distinct.  He  admits  that  the  lacteals  arise  from 
the  internal  surface  of  the  alimentary  canal,  termi- 
nate in  the  thoracic  duct,  and  convey  the  chyle 
into  the  blood.  But  he  denies  that  the  lymphatics 
arise  from  cavities  and  surfaces,  or  tliat  they  ter- 
minate in  the  thoracic  duct;  and  maintains,  on  the 
contrary,  that  they  originate  from  the  heart  and 
arteries,  that  they  serve  to  convey  lymph  from  the 
blood,  and  that  they  terminate  on  all  surfaces  and 
cavities.  He  contends  that  the  use  of  the  lym- 
phatic glands  is  for  the  separation  of  the  lymph 
•from  the  blood;  and  that  the  lymphatic  vessels  arc 
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-excretory  ducts  to  the  lymphatic  glands.  For  the 
important  function  of  absorption  he  provides  in  the 
following  manner.  He  supposes  that,  although 
the  lymphatic  vessels  convey  Huids  from  the  blood, 
they  also  occasionally  possess  the  power  of  absorp- 
tion. This  office,  he  imagines,  they  perform  after 
accomplishing  their  first  purpose;  that  is  to  say, 
after  conveying  the  lymph  to  the  various  parts  of 
the  body,  they  become  mere  empty  tubes,  and  ab- 
sorb whatever  is  applied  to  any  surface.  Accord- 
ing, therefore,  to  the  degree  of  inanition  or  reple- 
tion of  the  lymphatic  vessels,  in  his  opinion,  will 
the  body  be  more  or  less  susceptible  of  the  absorp- 
tion of  any  fluid  applied  to  the  skin,  or  any  other 
surface  or  cavity. 

These,  however,  and  many  other  objections  io 
the  generally  received  doctrine  of  the  absorbent 
system,  have  gaincvd  little  credit  among  the  most 
respectable  anatomists.  The  arguments  by  which 
they  are  attempted  to  be  supported  have  been 
shown  to  be  founded  on  injections  unskilfully  made, 
on  observations  inaccurate,  and  conclusions  alto- 
gether illogical. 

In  the  early  part  of  the  controversy  on  this  sub- 
ject, it  was  urged,  that,  before  the  doctrine  of  the 
lymphatics  being  a  system  of  absorbents  could  be 
established,  it  was  necessary  first  to  determine 
^vhether  this  system  is  to  be  found  in  other  ani- 
mals besides  man  and  quadrupeds.  Mr.  Hewson 
claimed  the  merit  of  having  proved  the  affirmative 
of  this  question,  by  discovering  the  lymphatic  sys- 
tem in  birds,  fishes,  and  amphibious  animals.^ 

Since  the  time  of  Mr.  Hewson,  the  anatomy  of 
the  absorbent  system  has  been  greatly  extended 
and  improved.  The  ramificaitions  of  it,  in  almost 
every  part  of  the  body,  have  been  traced  by  Mr. 

p  Pbilos.    Transac.  vol.  Ixviii  &  Ixix. 
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Cruikshank,  with  great  accuracy;  and' from  his 
dissections,  figures  have  been  made  and  published 
which  are  deservedly  held  in  high  estimation.  To 
Mr.  Sheldon  also,  anatomists  are  much  indebted 
for  his  illustration  of  this  system.  And  Masc agni, 
of  Italy,  has  likewise  bestowed  great  pains  on 
this  subject. 

As  a  general  system  of  anatomy,  the  '^  Anato^ 
^  mical  exposition  of  the  structure  of  the  human 
"  body,"  by  Professor  Winslow,  of  the  University 
of  Paris,  though  compiled  and  published  early  in 
the  eighteenth  century,  was,  till  near  the  close  of 
it,  regarded  as  a  standard  work.  This  has,  of 
late,  given  place  to  a  more  comprehensive  and  ac- 
curate compilation,  in  three  volumes,  executed  by 
Mr.  Fyfe,  of  Edinburgh,  under  the  direction  of 
Professor  Monro,  Heister's  compendium,  dur-r 
ing  a  great  portion  of  the  century,  was  held  in  high 
esteem.  Dr.  Simmons,  of  London,  has  also  lately 
obliged  the  world  with  an  excellent  system  of 
anatomy,  in  which  the  subject  is  treated  with  un- 
common perspicuity  and  elegance.  Among  trea- 
tises on  anatomy  in  general,  those  presented  to  the 
world  by  Sabatier  and  Plenck,  within  a  few 
years,  deserve  to  be  particularly  mentioned.  Mr, 
John  Bell,  of  Edinburgh,  has  published  two 
volumes  of  a  system  of  anatomy,  which  is  con- 
sidered as  a  very  able  work,  so  far  as  it  goes,  and 
will  probably  be  completed  in  a  short  time.  Mr. 
Charles  Bell,  of  the  same  city,  in  a  work  en- 
titled "  A  System  of  Dissections,"  has  done  much 
towards  facilitating  and  familiarizing  the  study  of 
anatomy,  and  displaying  the  appearances  of  mor- 
bid parts  of  the  body.  And  a  very  recent  "  Com- 
*'  pendium  of  Anatomy"  by  Mr.  Fyfe,  above-men- 
tioned, illustrated  by  a  large  number  of  engravings, 
is  supposed  to  contain  improvements,  of  more  or 
less  value,  q.i\  every  preceding  work;  of  that  kind, 
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To  the  above  ma}^  be  added  a  variety  of  valuable 
publications  by  Professor  Scarpa,  of  Pavia,  w^ho 
has  v^ell  supported  the  reputation  of  the  former 
Italian  schools  of  anatomy. 

In  particular  departments  of  anatomy  much  has 
been  done  w^ithin  the  century,  to  enrich  the  science, 
which  ought  not  to  be  passed  v^ithout  special  no- 
tice. 

The  gravid  uterus  is  a  subject  which  has  at- 
tracted much  attention,  and  received  considerable 
improvement,  within  this  period.  The  works  of 
Albinus,  Roederer,  and  Jenty,  have  greatly  en- 
larged the  knowledge  of  former  anatomists  on  this 
point.  But  Dr.  Hunter's  publication  on  the  gra- 
vid uterus,  to  which  he  had  devoted  a  long  tune 
and  uncommon  pains,  far  excelled  every  preceding 
work.  Meckel,  and  the  second  Monro,  have 
treated  of  the  nerves  to  considerable  extent ;  Weit- 
brecht  and  Leber  on  the  joints  and  fresJi  bones ; 
SoEMERRTNG  and  Monro  on  the  brain;"^  Porter- 
field,  Haller,  Ztnn,  and  Wrisberg  on  th^ei/e; 
CoTUNNius,  Meckel,  jun.  Camper,  Scarpa,  and 
many  others,  on  the  ear.  Walter  is  celebrated  for 
his  description  of  the  veins  of  the  head  and  neck,  as 
well  as  very  elegant  plates  of  the  nerves  of  the  thorax 
and  abdomen.     Trew  has  ably  treated  of  the  dif 


q  Mr.  SoEMERRiNG  thinks  It  probable  that  the  zoul  is  seated  in  the 
fluid  of  the  ventricles  of  the  brain.  He  infers  this  from  the  fact  of  the 
nerves  of  vision,  hearing,  taste  and  smell  being  all  at  their  origin  in  con- 
tact with  and  exposed  to  the  action  of  the  fluid  in  the  ventricles;  from  the 
same  taking  place  with  regard  to  the  nerves  of  touch,  originating  from  the 
fifth  pair,  the  glosso-pharyngeal,  those  belonging  to  the  organ  of  voice  and 
the  motions  of  the  eyes;  from  the  impossibility  of  finding  a  solid  part  of  the 
brain  into  which  the  terminations  of  all  the  nerves  can  be  traced ;  from  the 
nerves  of  the  finest  senses,  viz.  hearing  and  seeing  being  most  extensively 
expanded  and  most  directly  in  contact  with  this  fluid;  from  the  preter- 
natural increase  of  this  fluid  in  the  ventricles  of  ricketty  children,  which 
perhaps  may  be  the  cause  of  their  uncommon  acuteness  of  mind;  and, 
finally,  from  the  fact,  that  no  animal  possesses  so  capacious  and  so  perfectly 
organized  ventricles  as  man,  they  being  in  the  other  mammalia  much 
emaller  than  in  man,  still  less  in  birds,  leait  of  all  ill  fijlie*,  and  abscbtclf 
fv»nting  in  insects. 
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ferences  between  the  filial  and  adult  vessels;  Dr. 
Monro,  jun.  on  the  Bursa  MucoscCy  &c. 

The  anatomists  of  the  eighteenth  century  have 
effected  great  improvements  in  the  science,  and 
facihtated  the  communication  of  it  to  students,  by 
the  number  and  correctness  of  their  engravings. 
Figures  of  the  bones,  in  folio,  have  been  pubUshed 
by  Cheselden,  Albinus,  Sue  and  Trew.  The 
muscles  are  exhibited  by  Cowper  and  Albinus 
with  great  accuracy;  by  the  latter  particularly  in  a 
style  of  elegance  which  cannot  easily  be  surpassed. 
Haller's  I  cones,  especially  of  the  arteries,  are 
much  admired.  Anatomical  figures  of  particular 
and  smaller  parts  of  the  body  are  v/ithout  number, 
and  many  of  them  possess  great  excellence.  It 
will  be  sufficient  to  mention  a  few ;  such  as  those 
by  Morgagni,  Ruysch,  Valsalva,  Sanctorini, 
Heister,  Vater,  Cant,  Zimmerman,  Walter, 
&c. 

The  vast  work,  projected  by  Vicq-d'-Azyr,  of 
France,  was  soon  terminated  by  his  premature 
death.  He  conceived  the  idea  of  representing 
anatomically  the  whole  animal  kingdom,  from  man 
down  to  the  simplest  hydra,  of  giving  exact  figures 
of  every  form  of  living  matter,  and  of  consoli- 
dating the  immense  plan  into  one  great  whole. 
Upon  the  brain  alone  nineteen  folio  plates  are  em- 
ployed, of  which  several  are  coloured;  these  are 
executed  with  admirable  elegance.  This  universal 
system  of  anatomy  and  physiology,  both  human 
and  comparative,  was  proposed  to  be  executed  in 
the  same  splendid  style.  But  he  lived  only  to  finish 
five  numbers.  The  design  is  apparently  too  ex- 
tensive to  be  accomplished  within  the  period  of  a 
single  life. 

In  Great-Britain,  likewise,  an  extensive  anato- 
mical work  has  been  undertaken  by  Mr.  Andrew 
Bell,  entitled,   Anatomia  Britannica,  under  the 
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inspection  of  Mr.  Fyfe  and  Dr.  Monro.  It  is 
designed  to  compose  a  complete  illustration,  both 
general  and  particular,  of  the  human  body,  by  a 
selection  from  the  best  plates  of  all  the  greatest 
anatomists,  as  well  foreign  as  British,  exhibiting 
the  latest  discoveries,  and  accompanied  with  co- 
pious explanations.  The  whole  number  of  plates 
is  to  be  upwards  of  three  hundred,  in  royal  folio, 
of  which  a  large  proportion  are  already  published. 

The  art  of  injection  and  of  va^kAng  preparations y 
w^hich  was  before  stated  to  have  reached  such  a 
point  of  excellence  towards  the  close  of  the  seven- 
teenth century,  has  been  very  extensively  and  suc- 
cessfully exercised  during  the  eighteenth.  The 
modern  practice  of  corroding  the  fieshy  parts  and 
leaving  the  moulded  wax  entire,  is  so  useful  as  well 
as  ornamental,  that  it  reflects  great  credit  on  Dr. 
NicHOLLS,  the  ingenious  inventor.  In  the  injec- 
tion of  the  lactealsand  lymphatics  the  late  century 
may  justly  claim  the  credit  of  having  made  very 
considerable  progress. 

Morbid  dissections  form  a  new  and  interesting 
^ra  in  anatomy  and  medicine.  Bonetus,  near  the 
end  of  the  seventeenth  century,  had  published  his 
Sepulchretiim  Ajiatomicum.  Morgagni,  in  his 
inestimable  work,  "  De  causis  et  Sedibus  Mor- 
."  borum,''  has  enriched  morbid  dissections  with 
many  precious  additions,  and  has  rendered  them 
highly  instructive  to  the  medical  practitioner. 
LiEUTAUD  and  Haller  have  also  greatly  increased 
the  stock  of  knowledge  on  this  point.  Most  of 
the  distinguished  anatomists,  indeed,  have  con- 
tributed their  exertions  to  improve  the  principles  of 
medicine,  by  directing  their  dissections  to  this  ob- 
ject. Lately  Dr.  Baillie's  publications  on  morbid 
anatomy,  illustrated  by  correspondent  engravings, 
do  the  highest  honour  to  hU  ^diligence,  learning, 
and  judgment. 
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Besides  the  discoveries  and  improvements  ob^ 
tained  from  the  dissection  of  human  bodies,  Cowa 
parative  Anatomy  or  Zootomij  has  made  great  pro- 
gress in  the  course  of  the  eighteenth  century^ 
Many  advantages  have  arisen,  and  may  be  ex- 
pected hereafter  to  arise,  from  this  source.  In  ad-* 
dition  to  the  benefits  resulting  from  a  more  en- 
larged acquaintance  with  the  properties  and  func-^ 
tions  of  animated  nature,  which  often  reflect  light 
on  the  human  economy,  and  are  founded  in  the 
knowledge  of  comparative  anatomy,  the  vctcrinan/ 
art  has  lately  become  so  extensive  and  respectable 
as  to  require,  on  its  own  account,  a  more  minute 
examination  of  the  structure  of  many  animals. 

The  most  illustrious  names  among  such  as  have 
distinguished  themselves  in  human  anatomy,  are 
in  general  precisely  those  who  have  done  the  most 
to  extend  the  limits  of  comparative  anatomy  in 
the  eighteenth  century.  To  prove  this  it  will  be 
sufficient  to  recal  the  reader's  attention  to  the 
writings  of  Haller,  Dr.  and  Mr.  Hunter,  the 
first  and  second  Monro,  &;c.  The  Essay  on  Com- 
parative Anatomy,  by  the  first  Monro,  aifords  proof 
of  the  diligence  he  exercised  on  the  subject.  The 
thesis  of  the  second  Monro,  "  De  testibus  in 
variis  animalihus^''  abounds  with  evidence  of  deep, 
laborious  and  successful  researches.  And  his  work 
on  Fishes,  mentioned  in  the  preceding  chapter, 
has  greatly  contributed  to  enlarge  our  acquaint- 
ance with  the  structure  and  functions  of  that  large 
class  of  animals.  Every  anatomist  is  informed  of 
the  discoveries  and  improvements  made  by  Dr.  and 
Mr.  Hunter  in  their  numerous  dissections  of  ani- 
mals, and  of  the  principles  and  doctrines  which 
these  dissections  enabled  them  to  establish.  They 
were  followed  by  Mr.  Hewson,  Mr.  Cruik- 
shank,  and  many  others  of  distinguished  reputa- 
tion, who  were  employed  in  the  investigation  af 
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tlie  absorbent  system.  Daubenton  and  Vicq- 
d'-Azyr,  of  France,  the  dissections  made  under 
the  orders  of  the  Royal  Academy  of  Sciences  of 
Paris,  Spallanzani,  of  Italy,  Camper,  of  Hol- 
land, the  late  extensive  and  systematic  work  of 
Mons.  CuviER,  which  exhibits  the  dawn  of  an 
improved  arrangement,  and  a  great  number  of 
the  most  eminent  zoologists  of  the  age,  have  strong 
claim^"  to  be  commemorated  in  a  review  of  the 
comparative  anatomists  of  the  eighteenth  century/ 
In  concluding  this  brief  survey  of  the  subject,  it 
may  not  be  improper  to  remark  that  far  less  re- 
mained to  be  done  in  anatomy,  at  the  commence- 
ment of  the  late  centur}%  than  in  any  of  the  other 
branches  of  medicine.  The  leading  principles  of 
the  science  had  been  chiefly  ascertained  and  settled 
by  the  industry  and  perseverance  of  preceding 
ages.  And  the  greater  part  of  what  was  left  to 
be  accomplished  consisted  in  a  superior  fulness,  ac- 
curacy, and  minuteness  of  description,  more  ele- 
gance of  delineation,  more  neatness  and  variety  of 
preparations,  and  a  progressive  improvement  in  the 
arts  of  dissection  and  demonstration.  It  is  evident 
that,  in  all  these  respects,  a  considerable  progress 
has  been  made  within  the  period  under  review. 


PHYSIOLOGY. 

That    department   of    physical  science    which 
treats  of  the  various  properties  and  functions   of 

r  In  addition  to  the  above-mentioned  works  and  names,  it  may  not  be 
improper  to  subjoin  the  following  comparative  anatomists,  selected  from  a 
great  number.  Fragments  of  the  Curieux  de  la  Nature;  the  collections  of 
Blasius  and  Valentini;  Du  Vernev,  Collins,  Stubbs,  Colemax, 
and  Home,  on  quadrupeds  and  birds ;  CllARAS,  RoESEL,  and  FoNTANA,  on 
reptiles;  Artkdi,  the  Gouans,  and  Broussonet,  onfshes,  Reaumur, 
the  Geoffrots,  Bonnet,  and  Lyonnet,  on  i/rsects;  and  Ellis,  Donati, 
Trembley,  Baker,  Baster,  Bouadsgu,  Forskal,  Adanson,  Mui.- 
T.tp,  Pallas,  and  Diouemare,  on  %:'Qrms^  xeoph^tts  and/>5(y/*j. 

F 
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living  bodies  must  be  allowed  to  possess  great  im* 
portance;  and  the  review  of  its  progress  during  an 
hundred  years  of  more  industry  and  enterprize  in 
the  pursuit  of  natural  knowledge  than  the  world 
has  ever  witnessed  before,  will  be  supposed  to 
present  difficulties  proportioned  to  the  extent  and 
complexity  of  the  subject. 

To  such  as  feel  a  genuine  attachment  to  the 
Science  of  nature,  few  subjects  present  inquiries 
of  a  more  interesting  and  instructive  kind.  When 
improved  as  far  as  the  state  of  the  other  cotempo- 
rary  sciences  will  admit,  it  will  be  found  to  exhibit 
a  systematic  result  of  all  the  experiments  and  ob- 
servations; facts  and  principles,  which  serve  to  ex- 
plain and  illustrate  the  phenomena  of  animated 
nature.  And  when  it  shall  reach  that  point  of 
advancement  to  which  a  cautious  estimate  of  the 
powders  of  the  human  mind  may  suppose  it  to  pro- 
ceed, it  wall  probably  be  enabled  to  diffiise  lights 
and  suggest  imiprovements  far  beyond  the  most 
sanguine  expectations  of  the  naturalists  of  the  pre- 
sent day.  In  zoology,  botany,  anatomy,  and  the 
theory  and  practice  of  physic,  these  good  effects 
may  be  confidently  anticipated. 

As  all  living  bodies  are  subjects  of  physiological 
inquiry,  and  as  by  living  bodies  are  here  meant  all 
those  which  are  enabled,  by  a  certain  organized 
structure,  to  grow  and  to  propagate  their  kind,  it 
is  plain  that  physiology  must  extend  to  the  whole 
of  that  organical  economy  in  anim.als  and  plants 
which  the  author  of  nature  has  contrived  for  the 
preservation  of  the  individual,  and  the  continu- 
ance and  propagation  of  the  species.  But  al- 
though it  is  not  intended,  in  this  brief  retrospect, 
wholly  to  overlook  the  history  of  the  doctrines  of 
general  physiology  for  the  late  century,  it  may  be 
proper  to  apprize  the  reader  that  the  objects  of 
human  physiology  wdll  chiefly    claim   attention. 
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This  restricted  view  of  the  subject  is  preferred,  on 
the  present  occasion,  not  only  on  account  of  the 
requisite  brevity,  but  because  the  chief  design  of 
introducing  this  sketch  of  ihe  progress  of  physi- 
ology is  to  consider  it  in  subserviency  to  medical 
science,  and  as  preparatory  to  the  remarks  which 
are  to  follow  concerning  the  theory  and  practice  of 
physic. 

At  the  close  of  the  seventeenth  century,  physi- 
ology presented  a  chaos  of  the  wildest  and  most 
disoordant  principles.  The  extravagant  notions 
of  the  Galenists  and  Chemists  had  indeed  ceased  to 
be  geneiallv  defended;  but  they  were  succeeded 
by  those  of  the  mathematicians,  which  were  nearly 
as  far  removed  from  truth  and  nature.  The  dis- 
coverv  of  the  circulation  of  the  blood,  in  the  be- 
ginning of  the  seventeenth  century,  had  given  rise 
to  the  introduction  of  mechanics  into  medical  doc- 
trines. And  as  that  system  of  philosophy  was 
founded  upon  the  general  laws  of  nature,  the 
ablest  physiologists  of  the  day  were  easily  induced 
to  apply  it  to  the  human  body;  which  was  sup- 
posed to  differ  only  from  the  rest  of  the  universe 
in  the  variety  and  complexness  of  its  machinery. 

Bellini,  of  Florence,  was  the  first  who  at- 
tracted much  attention  by  the  introduction  of  ma- 
thematics into  physiology.  Professor  Borelli  pur- 
sued the  same  course  of  reasoning,  and  soon  be- 
came one  of  its  most  enthusiastic  admirers.  He 
employed  it  so  well  in  showing  how  the  muscles 
act  as  cords,  and  the  bones  as  levers,  that  he  thence 
undertook  to  explain,  with  happy  effect,  the  phe- 
nomena of  standing,  walking,  leaping,  flying  and 
swimming,  in  different  animals/  Emboldened 
by  the  success  of  his  first  attempt,  he  afterwards 
ventured  to  explain,  on  the  principles  of  mechar 

r  Sec  'his  work,  De  m^tn  tntmaikmt 
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nism,  all  the  internal  motions  and  their  proximate 
causes.  On  the  same  ground  he  gave  a  minute  ac- 
count of  the  pulsation  of  the  heart,  of  the  circu- 
lation of  the  blood,  of  the  office  of  the  lungs,  the 
kidneys  and  the  liver,  of  the  nervous  fluid,  and  the 
semen,  of  vegetation,  generation,  nutrition,  hun- 
ger, thirst,  pain,  lassitude,  and  febrile  heat.'  By 
this  ardent  speculatist  all  nature  w^as  interpreted  on 
mathematical  principles;  for,  except  the  mecha- 
nical, he  was  willing  to  admit  no  other  secondary 
powers  in  nature.  He  thought,  with  Plato,  that 
the  Deity  himself  was  always  geovietrising ;  and 
was  fully  persuaded  that  physical  knowledge  could 
only  be  acquired  through  the  medium  of  geometri- 
cal demonstrations  and  forms. 

With  what  eagerness  and  zeal  Dr.  Pitcairn 
adopted  mechanical  physiology,  and  to  what  un- 
reasonable extremes  he  was  disposed  to  carry  it,  is 
sufficiently  known.  So  attached  was  he  to  the  ge- 
ometrical mode  of  demonstration,  that  he  appeared 
to  consider  it  as  the  only  species  of  evidence,  ex- 
cepting the  senses,  that  deserved  any  reliance. 

These  opinions  were  warmly  adopted  and  sup- 
ported by  the  illustrious  Boerhaave,  who  first  ap- 
peared as  a  public  teacher  about  the  beginning  of 
the  eighteenth  century.  He  exhibited  the  first 
successful  example  of  combining  physiology  with 
anatomy,  reduced  the  former  from  a  rude  and 
chaotic  into  a  regular  state,  and  conferred  upon  it 
that  systematic  and  elegant  form  which  so  greatly 
recommended  it  to  the  notice  and  admiration  of 
the  world.  But  a  more  particular  account  of  the 
opinions  of  this  distinguished  physician  will  be 
given  under  a  succeeding  head. 

Baron  IIaller,  the  disciple  of  Boerhaave, 
pursued  the  steps  of  his  master,  and  far  surpassed 
him  in  his  physiological  career.  He  made  a  uni^ 
versal  collection  of  preceding  discoveries  in  ana- 
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tomy  and  physiology,  and  digested  them  into  or- 
der and  method.  He  surveyed  every  part  of  the 
human  body,  explained  the  various  functions  ac- 
cording to  the  best  lights  which  the  state  of  sci- 
ence at  that  time  afforded,  corrected  the  errors  of 
preceding  writers,  and  by  a  series  of  indefatigable 
labours,  was  enabled  to  make  very  important  ad- 
ditions to  the  existing  stock  of  knowledge.  In  his 
great  work,  entitled  Elcmcnta  Physiologhc  Cor- 
pons  Humani,  he  examined  the  opinions  which 
have  been  recommended,  or,  at  least,  advanced 
by  all  the  most  celebrated  authors.  Nothing  of 
importance,  that  had  been  previously  published, 
escaped  his  notice.  The  most  rapid  sketch  of  the 
errors  in  physiology  which  he  detected,  of  the  new 
facts  which  he  added,  of  the  ingenious  and  pro- 
found views  w^hich  he  opened,  of  the  doubts  he 
removed,  and  of  the  theories  he  reformed  and  im- 
proved, would  exceed  the  limits  assigned  to  this 
work/ 

But  the  greatest  of  Haller's  discoveries,  and 
that  which  forms  an  era  in  the  progress  of  physi- 
ology, is  the  irritahllity  of  the  animal  fibre.  This 
irritable  or  contractile  power  is  that  property  by 
which  muscles  recede  from  stimuli,  and  become 
shorter  on  being  touched  by  them.     It  is  a  power 

t  Baron  Albert  de  Haller  was  born  at  Berne,  October  l8,  1708, 
and  died  in  1777.  He  was  unquestionably  one  of  the  greatest  men  of  the 
age  in  which  he  lived  ;  being  equally  distinguished  for  the  extent  and  va- 
riety of  his  learning,  the  vigour  and  comprehensiveness  of  his  mind,  the 
purity  of  his  taste,  and  the  excellence 'of  his  moral  and  religious  character. 
His  great  attainments,  and  the  uncommon  powers  which  he  displayed  in 
almost  every  kind  of  knowledge,  and  particularly  in  anatomy,  physiology, 
medicine,  botany,  and  various  branches  of  natural  history,  and  also  in 
classical  and  polite  literature,  are  generally  known.  He  was  not  less  dis- 
tinguished as  a  friend  to  the  religion  of  Christ.  He  not  only  professed  to 
believe  in  revelation,  and  to  cherish  a  warm  attachment  to  the  gospel ;  but 
amidst  his  multiplied  avocations,  he  ppent  much  time  in  studying  the  scrip- 
tures, and  the  evidences  of  their  divine  origin;  and  entered  the  lists  as  their 
avowed  advocate  and  defender.  His  excellent  Letters  to  bis  D.uigbter  will 
long  remain  a  monument  at  once  of  his  regard  to  religion,  and  of  liis  pater- 
nal fidelity.     Sec  Henkv's  Memoirs  of  Libert  di  Haller^  M.  D.  &c.  &.c. 
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inherent  in  the  muscular  fibre,  and  essential  to 
life.  It  is  so  far  independent  of  nerves,  and  so 
Tittle  connected  with  feeling,  which  is  the  lead- 
ing property  of  nerves,  that,  upon  stimulating 
any  muscle  by  touching  it  with  caustic,  or  irri- 
tating it  with  a  sharp  point,  or  directing  the  elec- 
tric spark  through  it,  the  muscle  instantly  con- 
tracts; although  the  nerve  of  that  muscle  be  tied; 
although  the  nerve  be  cut  so  as  to  separate  the 
muscle  entirely  from  all  connection  with  the  ner- 
vous system ;  although  the  muscle  itself  be  sepa- 
rated from  the  body;  and  although  the  animal 
upon  which  it  be  performed  have  lost  all  sense  of 
feeling,  and  have  been  long  to  all  appearance 
dead.  It  is  by  this  irritable  principle  that  an  in- 
cised muscle  contracts  so  powerfully;  and  that  a 
divided  artery  shrinks  and  retires  into  the  flesh. 

This  important  principle  of  irritability,  w^hich 
Haller  denominated  Vis  Insita,  from  its  being  an 
inherent,  independent  and  permanent  property  of 
the  living  fibre,  was  in  a  great  measure  unknown 
to  preceding  physiologists.  Boerhaave  acknow- 
ledged an  active  power  in  the  heart,  and  a  latent 
principle  of  motion  in  the  parts  of  it  when  di- 
vided; but  nevertheless  he  attributed  this  to  the 
nerves,  though  the  communication  with  the  brain 
had  been  entirely  cut  ofi^  The  celebrated  Dr. 
Whytt,  of  Edinburgh,  followed  nearly  the  same 
path,  wnth  only  some  difference  in  point  of  expres- 
sion. About  the  middle  of  the  century  now  under 
consideration,  this  physician  was  engaged  in  a 
controversy  with  IIaller  on  this  subject.  Whytt 
contended  that  all  the  phenomena  of  irritability 
might  be  referred  to  nervous  influence,  and  rejected 
his  antagonist's  principle  of  muscular  action,  as 
founded  in  error,  and  unnecessary  to  explain  the 
phenomena.  On  the  contrary,  to  this  Vis  Nervosa 
of  Whytt,  though  maintained  with  all  the  aid  of 
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ingenuity  and  learning,  Haller,  with  much  greater 
force  and  conclusiveness  of  reasoning,  persisted  in 
opposing  his  doctrine  of  Vis  Insita^  as  a  primary, 
essential,  and  inherent  quality  of  the  living  fibre, 
dependent  on  its  original  structure  and  organiza- 
tion, and  entirely  independent  of  the  nerves.  Not 
many  years  ago  Professor  Monro,  of  Edinburgh, 
in  his  Observations  on  the  Structure  and  Func- 
tions of  tlie  Nervous  System,  renewed  the  at- 
tempt, though  it  is  conceived  without  success,  to 
invalidate  the  doctrine  of  Haller. 

In  pursuance  of  this  interesting  doctrine,  Hal- 
ler contemplates  the  living  body  under  a  four-fold 
division,  into  parts,  1.  Iirilable;  2.  Inirritable; 
3.  Sensible;  4.  Insensible.  Among  irritable  p^iYtsi 
he  ranks  the  heart,  the  muscles  generally,  the  dia- 
phragm, the  oesophagus,  the  stomach,  the  intes- 
tines, the  gall-duct,  the  arteries,  the  absorbents, 
and  the  bladder.  Among  inirritable  parts  he 
reckons  the  lungs,  the  liver,  the  kidneys,  the 
spleen,  and  the  nerves.  Among  sensible  parts  he 
enumerates  the  brain,  the  spinal  marrow,  the 
nerves,  the  skin,  the  internal  membranes  of  the 
stomach,  intestines,  and  bladder,  the  ureters,  the 
muscular  flesh,  and  the  breasts.  Among  iiisensible 
parts  he  considers  the  dura  mater,  the  pia  mater, 
the  periosteum,  the  peritonaeum,  the  pleura,  the 
pericardium,  the  omentum,  the  cellular  texture, 
the  cuticle,  the  rcte  mucosum,  the  fat,  the  ten- 
dons, the  capsules  and  ligaments  of  the  joints,  the 
bones,  the  marrow,  the  teeth,  and  the  gums. 

From  this  account,  given  by  Haller,  of  the  va- 
rious parts  which  are  united  to  form  an  animal 
system,  it  results  that  the  irritable  and  sensible  por- 
tions are  comparatively  few  and  small;  that  the 
great  mass  of  the  body  consists  of  inirritable  and 
insensible  parts,  which  serve  to  combine,  envelope 
and  defend  the  former,  and  thereby  to  constitute  a 
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moving  perfect  whole,  adapted  to  assume  the  ac- 
tions of  hfe,  and  to  sustain  the  impression  of  sur- 
rounding objects. 

In  this  arduous  inquiry,  which  so  long  engaged 
the  mind  of  Haller,  and  which  led  to  so  many 
interesting  results,  he  was  not  condemned  to  the 
necessity  of  labouring  alone.  The  example  of  the 
preceptor  inspired  many  of  his  pupils  with  the 
same  spirit  of  exertion  and  enterprize.  Zinn, 
Zimmerman,  Caldani,  and  several  others,  ani- 
mated by  a  liberal  emulation,  laboured  with  in- 
defatigable diligence  to  extend  and  improve  the 
discoveries  of  their  illustrious  master.  Thus,  by 
the  combined  exertions  of  the  teacher  and  his  stu- 
dents, was  the  philosophy  of  animal  life  more 
deeply  investigated  than  ever  before,  and  eventu- 
ally placed  on  a  basis  almost  entirely  new. 

The  effects  of  Haller's  doctrine  of  irritahilitt) 
in  improving  physiological  and  medical  principles 
must  be  obvious  to  the  most  superficial  observer. 
It  will  not  be  thought  extravagant  to  say  that  he 
seems  to  have  laid  the  true  foundation  of  the  sci-^ 
ence  of  medicine;  if  indeed  such  a  foundation  can 
be  said  to  be  yet  laid.  From  Haller,  more  than 
from  any  single  writer.  Dr.  Brown,  and  other  mo- 
dern systematic  reformers,  who  have  done  most  to 
improve  medical  principles,  seem  to  have  borrowed 
the  torch  by  which  they  were  enabled  to  direct 
their  progress,  and  to  explore  the  obscurities  of 
their  route. 

But  notwithstanding  Haller's  felicity  in  ac- 
complishing so  much  to  aid  the  progress  of  physi- 
ology, he  did  not  live  to  witness  two  of  the  most 
signal  improvements  in  that  science  which  the 
eighteenth  century  can  boast.  He  died  in  the  year 
1777,  just  about  the  time  when  a  new  and  unex- 
pected light  began  to  be  shed  upon  the  functions 
of  respiration  and  digestion. 
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The  office  of  the  Lungs,  which  is  now  of  all  the 
animal  functions  the  best  understood  and  the  most 
susceptible  of  scientific  illustration,  was  unknown 
to  Haller.  He  supposed  that  the  principal  ob- 
ject of  respiration  was  to  form  the  voice.  That 
such  a  man,  possessed  of  all  the  knowledge  of  pre- 
ceding and  cotemporary  physiologists  on  this  sub- 
ject, should  have  acquiesced  in  this  conclusion,  is 
indeed  matter  of  surprize  ;  but  at  the  same  time  it 
serves  to  fix  the  source,  and  to  enhance  the  value  of 
this  great  discovery. 

To  modern  chemistry  the  praise  of  unfolding  the 
mystery  of  respiration  is  certainly  due.  The  estab- 
lishment of  this  truth  alone  is  almost  sufficient  to 
subvert  the  old  and  to  erect  a  new  system  of  physi- 
ology.  And  if  no  other  benefit  than  this  had  arisen 
from  all  the  brilliant  discoveries  which  chemistry 
offers  to  the  world,  it  would  have  sufficed  to  rescue 
that  science  from  neglect,  and  to  assign  it  an  ele- 
vated rank  among  the  objects  of  human  know- 
ledge. 

It  is  often  asserted  that  much  of  the  true  office 
of  the  lungs  was  known  to  the  physiologists  of  the 
seventeenth  century.  Even  from  much  more  an- 
cient writers  expressions  sometimes  escape  which 
show  a  tendency  to  just  views  of  the  subject;  as  for 
example,  when  air  received  in  respiration  is  sup- 
posed to  afford  the  pabulum  vitce,  sphntus  alimen- 
turn,  &c.  But  in  the  century  just  mentioned  a 
much  nearer  approximation  to  the  truth  was  un- 
doubtedly made.  Verheyen  observed  that  those 
animals  which  respire  most  have  the  warmest 
blood.""  Lower  demonstrated  that  the  blood  re- 
ceives a  new  and  a  brighter  colour  in  passing 
through  the  lungs."     Verheyen  and  Borelli  both 
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proved  that  the  air  lost  something  by  coming  in 
contact  with  that  organ ."^  And  the  former  re- 
marked that  this  something  is  absorbed  by  the 
lungs;  is  probably  that  which  maintains  combus- 
tion, which  qualifies  the  air  to  support  animal  life, 
and  imparts  to  the  blood  the  vermilion  colour/ 
Towards  the  latter  part  of  the  same  century  Dr. 
Hook  and  Dr.  Mayow  published  opinions  con- 
cerning respiration,  which  approach  more  nearly  to 
the  doctrine  now  generally  received  than  could 
be  readily  believed  if  their  writings  themselves  did 
not  bear  witness.  The  former  seems  to  have  been 
obscurely  acquainted  with  oxygen  and  its  absorp- 
tion in  breathing.  The  latter,  according  to  the 
opinion  of  Dr.  Beddoes,^  "  was  acquainted  with 
^'  the  composition  of  the  atmosphere,  and  per- 
*^  ceived  the  action  of  vital  air  in  almost  all  the 
^^  wide  extent  of  its  mfluence.  He  carried  on  his 
^^  investigation  of  respiration  from  the  diminution 
*^  of  the  air  by  the  breathing  of  animals,  to  the 
^'  change  it  produces  in  the  blood  during  its  pas- 
^^  sage  through  the  lungs.  The  office  of  the  lungs, 
*^  says  Dr.  Mayow,  is  to  separate  from  the  air,  and 
*'  convey  to  the  blood  one  of  its  constituent  parts." 
It  is  astonishing  that  such  suggestions  should 
have  been  so  little  known  and  so  little  attended  to 
by  succeeding  physiologists.  They  seem  to  have 
attracted  but  shght  regard  at  the  time  of  their  pub- 
lication, and  very  soon  afterwards  to  have  been 
completely  forgotten.  But,  after  all,  it  must  be 
admitted  that  the  superior  light  of  modern  discove- 
ries, reflected  on  organs  of  eager  discernment,  is 
alone  sufficient  to  enable  the  reader  of  those  anti- 
quated writings  to  perceive,  in  the  few  truths  they 
contain,  blended  and  buried  under  so  much  obscu- 

IV    Tract.  De  usu  Resplratlonls. 
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f  See  Dr.  Bedooes's  Analysis  of  Br,  Mayow's  Work,. 
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Tity,  mistake  and  error,  the  true  principles  of  res- 
piration. 

There  cannot  be  stronger  proof  of  the  fact  that 
these  obscure  hints  of  the  real  use  of  respiration 
were  unknown  or  forgotten  by  succeeding  physio- 
logists, than  may  be  found  in  the  works  of  Haller 
and  Dr.  AVilliam  Hunter.  The  opinion  of  the 
former  of  those  great  physiologists,  concerning  the 
subserviency  of  respiration  chiefly  to  the  formation 
of  the  voice,  has  been  already  mentioned.  The 
Jatter,  in  his  introductory  lecture,  published  in 
1784,  expresses  himself  as  follows  :  ''  Respiration 
*^  we  cannot  explain  ^  we  only  know  that  it  is,  in 
^'  fact,  essential  and  necessary  to  life.  Notwith- 
"  standing  this,  when  we  see  all  the  other  parts  of 
'^  the  body,  and  their  functions  so  well  accounted 
^*'  for,  we  cannot  doubt  but  that  respiration  will  be 
*^  so  likewise.  And  if  ever  we  should  be  happy 
^'  enough  to  find  out  clearly  the  object  of  this  func- 
*^  tion,  we  shall,  doubtless,  as  clearly  see,  that  this 
*^  organ  is  as  wisely  contrived  for  an  important 
^^  office,  as  we  now  see  the  purpose  and  importance 
"  of  the  heart  and  vascular  system;  which,  till 
"  the  circulation  of  the  blood  was  discovered,  was 
*'  wholly  concealed  from  us.'' 

It  will  scarcely  be  necessary  to  add  to  what  is  al- 
ready stated  concerning  Hook  and  Mayow,  that 
Mr.  Boyle  and  Dr.  Hales  were  much  engaged  on 
the  same  subject,  and  that  the  latter  particularly 
was  greatly  useful  by  his  experiments  and  re- 
searches in  pneumatic  philosophy,  which  paved  the 
way  for  the  brilliant  improvements  of  his  successors 
in  that  inquiry. 

The  splendid  progress  of  pneumatic  chemistry 
which  ennobles  the  last  twenty-six  years  of  the 
eighteenth  century,  has  been  detailed  in  another 
place.  The  discovery  of  oxygen,  and  the  analysis 
of  the  atmosphere,  are  prominent  points  in  that  pro- 
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gress  j  and  they  likewise  constitute  the  basis  of  the 
principles  which  were  afterwards  so  successfully 
applied  to  explain  the  nature  and  objects  of  the 
function  of  respiration. 

It  is  universally  known,  that  the  merit  of  taking 
the  lead  in  the  application  of  the  principles  of 
pneumatic  chemistry  to  explain  the  function  of  the 
lungs,  is  due  to  Dr.  Priestley.''  In  the  year  1774* 
he  discovered  the  existence,  and  many  of  the  pro- 
perties, of  oxygen.  Mr.  Scheele  made  the  same 
discovery  nearly  at  the  same  time.  Not  long  af-- 
terwards  these  two  philosophers  demonstrated  that 
the  quantity  of  oxygenous  gas  is  diminished  in 
respiration.  In  1776  Lavoisier  proved  that  at- 
mospheric air  is  compounded  of  oxygen  and  azote, 
brought  by  means  of  caloric  to  the  state  of  elastic 
fluids.  In  the  following  year  that  eminent  philoso- 
pher discovered  that  a  quantity  of  carbonic  acid 
gas  is  found  in  air  after  it  has  been  respired  for 
some  time,  which  did  not  previously  exist  in  it, 
Some  time  afterwards  he  found,  by  a  variety  of  ex- 
periments, that  no  animal  can  live  in  air  totally 
deprived  of  oxygen.  This  fact  was  soon  confirmed 
and  extended  by  the  experiments  of  many  other 
philosophers,  who  proved  that  even  fishes,  which 
do  not  perceptibly  respire,  and  frogs,  which  can 
suspend  their  respiration  at  pleasure,  speedily  die 
if  the  water  in  which  they  are  placed  becomes 
destitute  of  oxygenous  gas." 

By  a  further  prosecution  of  observations  and  ex- 
periments on  this  subject,  it  was  not  long  after^ 
wards  satisfactorily  established,  that  certain  re- 
markable changes  are  produced  by  respiration  not 
only  upon  the  air  respired,  but  likew^ise  upon  the 

z  For  a  considerable  portion  of  the  facts  detailed  In  several  of  the  fol- 
lowing paragraphs,  on  the  subject  of  respiration^  the  author  is  indebted  to  a 
very  respectable  work,  entitled,  A  System  of  Ctsmistry^  by  Thomas 
Thomson,  M.D.     4  vols.  8vo.  i8oz. 
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Medicine.  229 

blood  exposed  to  this  air.  The  most  noted  changes 
observed  to  take  place  in  the  air  itself  subjected  to 
respiration  are  the  following:  a  part  of  the  air 
respired  entirely  disappears;  the  rest  becomes 
impregnated  with  carbonic  acid,  and  is  loaded 
with  water  in  the  state  of  vapour.  For  the  know- 
ledge of  these  changes  effected  in  the  air  respired, 
and  for  the  numerous  and  laborious  experiments 
from  which  these  conclusions  were  inferred,  the 
world  is  chiefly  indebted  to  Priestley,  Cigna, 
Lavoisier,  Menzies,  Seguin,  and  Davy. 

Changes  no  less  remarkable  are  found  to  be 
produced  in  the  blood  exposed  to  the  air  in  the 
lungs.  The  principal  of  these  are  as  follow:  the 
blood  absorbs  air;  it  acquires  a  florid  red  colour, 
and  the  chyle  mixed  with  it  undergoes  such  alte- 
ration as  to  lose  its  colour  and  disappear;  it  emits 
carbonic  acid,  and  perhaps  carbon  itself;  and  it 
emits  w^ater,  and  perhaps  hydrogen.  The  writers 
who  have  principally  signalized  themselves  in 
tracing  and  making  known  these  changes  in  the 
blood,  are  Priestley,  Cigna,  Fourcroy,  Has- 
senfratz,  Beddoes,  Watt,  and,  very  lately, 
Mr.  Davy. 

The  theories  of  this  function,  as  deduced  from 
facts  successively  discovered,  have  varied  accord- 
ing to  the  number  of  such  facts,  and  the  impres- 
sions which  they  made  on  difl^erent  minds.  Dr. 
Priestley,  the  first  of  the  modern  chemical  phi- 
losophers, as  was  before  remarked,  who  attempted 
to  investigate  the  use  of  respiration,  seems  to  have 
considered  it,  from  some  of  his  earliest  experiments, 
chiefly  as  an  excretory  process.  He  believed  that 
the  blood,  in  passing  through  the  lungs,  gives  out 
phlogiston  to  the  air,  which,  when  expired,  he 
supposed  to  be  loaded  with  that  substance,  and, 
consequently,  that  the  main  purpose  of  respira- 
tion is  to  discharge  phlogiston  from  the  blood. 
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Soon  after  these  conclusions  had  been  formed  by^ 
Dr.  Priestley,  M.  Lavoisier  directed  his  efforts 
to  ascertain,  with  as  much  precision  as  possible, 
the  changes  which  the  air  undergoes  in  the  pro- 
cess of  respiration.  In  order  to  explain  this  func- 
tion he  framed  a  theory,  which  assumed,  ,as  its 
basis,  that  all  the  changes  produced  on  the  air  in- 
spired are  produced  in  the  lungs;  and,  of  conse- 
quence, that  all  the  new  compounds  and  substances 
detected  in  the  air  expired,  are  formed  in  the 
lungs.  It  was  a  principle  of  this  theory,  that  the 
blood  absorbs  no  air  in  the  lungs;  but  that  it  dis- 
charges hydrogen  and  carbon,  which,  combining 
with  the  oxygen  of  the  air  inspired,  form  water 
and  carbonic  acid.  This  theory  was  adopted  by 
La  Place,  Crawford,  Gren,  and  Girtanner, 
with  some  small  modifications,  which  it  is  unneces- 
sary here  to  particularize.  Upon  close  inspection, 
it  appears  that  this  theory  of  Lavoisier  does  not 
materially  differ  from  the  original  hypothesis  of  Dr. 
Priestley,  viz.  that  the  object  of  respiration  is  to 
free  the  blood  of  phlogiston.  The  difference  con- 
sists chiefly  in  terms  and  in  detail.  For  if  carbon 
and  hydrogen  be  substituted  for  phlogiston,  which 
is  often  necessary  in  reconciling  the  statement  of 
facts  delivered  by  the  phloglstlans  and  anflphlogls- 
tlans,  the  two  theories  will  be  found  entirely  to 
asree.  M.  Lwoisjer  did  little  to  establish  his 
theory  by  proof.  He  only  attempted  to  prove  that 
the  amount  of  oxygen  absorbed  in  respiration  ex- 
actly corresponds  with  the  quantity  of  it  contained 
in  the  carbonic  acid  and  the  water  emitted.  But 
as  this  coincidence  of  quantities  cannot  be  proved, 
his  theory  is  unsupported,  so  far  as  the  establish- 
ment of  it  depends  upon  such  coincidence. 

Afterwards,  when  a  greater  number  of  facts  and 
illustrations  of  this  subject  had  been  collected,  a 
different  theory  was  offered  by  La  Grange.     Ac-- 
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cording  to  him,  the  oxygen  which  disappears  in 
respiration  combines  with  the  blood  in  its  passage 
through  the  lungs,  and  at  the  moment  of  this  com- 
bination there  is  set  loose  from  the  blood  a  quan- 
tity of  carbonic  acid  gas  and  water,  in  the  form  of 
vapour,  which  are  thrown  out  with  the  air  ex- 
pired. This  theory  was  adopted  and  illustrated 
by  M.  Hassenfratz,  who  succeeded  in  proving 
.  its  superiority  to  that  of  Lavoisier  and  his  associ- 
ates. The  establishment  of  this  theory  depended 
upon  proving  that  the  oxygenous  portion  of  the 
atmosphere  alone  is  absorbed  from  the  inspired  air. 
This  w^as  indeed  the  generally  received  opinion  of 
chemical  philosophers  for  some  time;  but  as  it  has 
lately  been  brought  into  question,  and  the  contrary 
asserted,  it  is  proper  to  notice  the  variation  of 
theory  which  has  thence  been  attempted  to  be 
made. 

Mr.  Davy  has  endeavoured  to  prove  that  azote, 
as  well  as  oxygen,  is  partly  absorbed  by  the  lungs 
in  respiration.  As  the  azote  which  disappears  in 
breathing  is  not  to  be  found  in  the  products  of 
respiration,  it  has  been  thence  concluded  that  it 
is  absorbed  by  the  blood.  The  experiments  of 
Mr.  Davy  led  him  to  beUeve  that  atmospheric  air 
is  absorbed  by  the  blood  in  an  undecomposed  and 
unaltered  state;  that  it  is  afterwards  decomposed 
in  that  fluid  by  the  affinity  of  the  red  particles  for 
its  oxygen;  that  the  greater  part  of  the  azote  is 
hberated  without  undergoing  any  change,  and 
again  given  out  and  mixed  with  the  air  in  expira- 
tion; but  that  a  minute  portion  of  it  remains  con- 
densed in  the  serum  and  coagulable  lymph,  and 
passes  with  them  to  the  left  ventricle  of  the  heart. 
A  minute  examination,  and  decision  as  to  the  cor- 
rectness of  these  facts,  will  not  be  attempted  in  this 
place.  But  admitting  the  facts  to  be  justly  stated, 
the  following  changes  will  appear  to  be  produccci 
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by  respiration.  The  blood  in  passing  through  the 
lungs  absorbs  a  portion  of  air,  and  carries  it  along 
with  it  through  the  blood  vessels.  In  the  course 
of  the  circulation  this  air  is  gradually  decomposed 
by  the  blood,  the  oxygen  and  part  of  the  azote 
entering  into  new  combinations,  while  at  the  same 
time  a  portion  of  azote,  of  carbonic  acid  and  water, 
is  evolved.  On  returning  to  the  lungs,  the  blood 
receives  a  fresh  quantity  of  air,  and,  at  the  same 
time,  discharges  the  azotic  gas,  carbonic  acid  gas, 
and  watery  vapour  which  had  been  formed  during 
the  circulation.  This  theory  of  respiration  by  Mr, 
Davy  is  believed  to  be  the  latest  of  those  deserving 
especial  notice  which  belong  to  the  eighteenth 
century.^ 

Besides  the  general  theories  of  respiration  which 
have  been  just  stated,  it  will  be  proper  to  mention 
a  few  of  the  leading  discoveries  on  this  subject;, 
and  the  authors  to  whom  they  respectively  belong. 

It  was  not  till  Dr.  Priestley  had  discovered 
that  venous  blood  acquires  a  scarlet  colour  when 
brought  into  contact  with  oxygen  gas,  and  arte- 
rial blood  a  purplish  red  colour  when  put  in  con- 
tact with  hydrogen  gas;  or,  in  other  words,  that 
oxygen  gas  instantly  gives  venous  blood  the  colour 
of  arterial,  and  that  hydrogen,  on  the  contrary, 
gives  arterial  blood  the  colour  of  venous; — it  was 
not  till  the  accomplishment  of  this  discovery  that 
philosophers  began  to  attempt  any  explanation  of 
the  phenomena  of  respiration. 

To  Dr.  Priestley  likewise  belongs  the  merit  of 
that  instructive  experiment  of  enclosing  blood  in  a 
bladder,  and  exhibiting  the  passage  of  oxygen 
through  its  moistened  coats,  by  the  florid  colour 
thence  imparted  to  the  blood,  in  order  to  demon- 
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p.  477,  &c. 
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strate  the  mode  in  which  oxygen  finds  its  way- 
through  the  coats  of  the  blood-vessels  in  the  lungs. 

Dr.  Goodwin  was  the  author  ot  the  celebrated 
experiment,  in  which  the  action  of  the  lungs  is  ex- 
hibited by  opening  the  chest  of  a  living  dog,  and 
exposing  to  view  the  motion  of  the  lungs  and  heart. 
In  this  experiment,  the  blood  driven  from  the  right 
ventricle  of  the  heart  into  the  pulmonary  artery, 
appears  of  a  dark  venous  complexion ;  but  on  its 
return  from  the  lungs,  by  the  pulmonary  veins,  it  is 
changed  to  a  bright  vermilion  colour.  He  also  de- 
monstrated that  the  bright  florid  appearance  of  the 
blood,  derived  from  oxygen  received  in  the  lungs, 
is  absolutely  necessary  to  enable  it  to  stuiiulate 
the  left  ventricle  of  the  heart,  in  order  to  produce 
the  contraction  which  propels  the  blood  into  the 
aorta.  For  whenever  an  intermission  in  the  mo- 
tion of  the  lungs  denied  the  access  of  air,  the  blood 
in  the  pulmonary  veins  returning  to  the  heart  was 
of  a  dark  purple  colour,  and  was  no  longer  suffi- 
cient to  excite  the  due  contraction  of  that  organ. 

That  respiration  is  the  source  of  the  teinperature 
of  animals,  of  of  what  is  commonly  called  animal 
heat,  is  one  of  the  results  of  the  light  recently 
thrown  on  that  function.  Physiologists  long  ago 
observed  that  animals  which  do  not  breathe  have 
a  temperature  little  higher  than  the  medium  in 
which  they  live.  This  is  the  case  with  fishes  and 
many  insects.  Man,  quadrupeds  and  birds,  on 
the  contrary,  have  a  temperature  considerably 
higher  than  the  ordinary  states  of  the  atmosphere. 
It  may  be  proved  that  the  heat  of  all  animals  is  pro- 
portional to  the  quantity  of  air  they  breathe  in  a 
given  time.  These  circumstances  are  sufficient  to 
establish  the  fact  that  the  heat  of  animals  depends 
upon  respiration.  On  this  subject  the  philoso})hi- 
cal  world  are  under  strong  obligations  to  Dr. 
Black,  whose  doctrine  of  latent  heat  offered  thtr 
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first  hints  towards  art  explanation  of  the  cause  of 
temperature  in  breathing  animals.  It  was  ob- 
served, in  a  preceding  chapter,  that  the  discoveries 
of  this  eminent  chemist  place  him  in  a  high  rank, 
and  constitute  much  of  the  foundation  of  that  che- 
mical philosophy  which  is  the  boast  of  rr^oderri 
times,  and  the  source  of  numberless  improvements 
in  the  arts  and  sciences.  He  early  perceived  the 
light  which  his  doctrine  of  latent  heat  v/as  calculat- 
ed to  shed  on  the  temperature  of  animals,  and  with 
great  sagacity  availed  himself  of  the  advantage. 

Dr.  Black  formed  the  following  theory  of  ani- 
mal heat.  He  supposed  part  of  the  latent  heat  of 
the  air  received  into  the  lungs  to  become  sensible; 
that  the  temperature  of  that  organ  and  of  the  blood 
passing  through  it  is  consequently  raised;  and 
that  the  blood,  thus  heated,  communicates  its 
temperature  to  the  whole  body.  This  opinion  wa^ 
plausible,  but  by  no  means  free  from  objections;, 
for  admitting  the  truth  of  it,  the  heat  of  the  body 
ought  to  be  highest  in  the  lungs,  and  thence  gra- 
dually to  abate  in  proceeding  to  the  extremities; 
which  is  not  the  fact.  The  author's  attempts  to 
support  this  theory  were  so  feeble  as  to  induce  the 
belief  that  he  himself  considered  it  as  untenable. 

Lavoisier  first  announced,  in  1777,  that  animal 
heat  was  owing  to  the  caloric  disengaged  from 
oxygen  gas,  during  its  decomposition  and  conden- 
sation in  the  lungs.  Dr.  Crawford,  in  1779, 
adopted  this  opinion,,  and  supported  it  by  experi- 
ments. They  both  believed  that  all  the  changes 
produced  by  respiration  are  performed  in  the  lungs;, 
and  their  theory  differs  but  little  in  reality  from 
that  of  Dr.  Black,  They  supposed  the  oxygen 
gas  of  the  atmosphere  to  combine  in  the  lungs 
with  the  hydrogen  and  carbon  emitted  by  the 
blood;  that,  during  this  combination,  the  oxygen 
gas  sets  free  a  great  quantity  of  caloric;  and  that 
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this  caloric  is  not  only  sufficient  to  maintain  the 
temperature  of  the  body,  but  also  to  carry  off  the 
new  formed  water  in  the  state  of  vapour,  as 
well  as  the  carbonic  acid,  and  to  raise  con- 
siderably the  temperature  of  the  air  expired. 
According  to  the  opinion,  therefore,  of  these 
philosophers,  the  whole  of  the  caloric  which  sup- 
ports the  heat  of  the  body  is  extricated  in  the 
lungs.  But  on  this  hypothesis  the  question  will 
arise,  how  it  happens  that  the  heat  of  each  indi- 
vidual is  maintained  nearly  the  same  in  every  part 
of  his  body?  To  explain  this.  Dr.  Crawford  en- 
deavoured to  prove,  by  well  devised  experiments, 
that  the  capacities  for  containing  caloric  in  arterial 
and  venous  blood,  are  nearly  as  il.5  to  10;  that 
is  to  say,  if  it  require  a  quantity  of  caloric,  repre- 
sented by  11.5,  to  heat  a  pound  of  arterial  blood 
from  zero  to  30° .  it  will  only  require  a  quantity 
as  10,  to  heat  a  pound  of  venous  blood  from  zero 
to  30°. 

On  these  experiments  the  following  conclusions 
were  formed.  Oxygen  gas  is  decomposed  in  the 
lungs,  in  consequence  of  the  affinity  of  the  carbon 
and  hydrogen  of  the  blood  for  oxygen  being- 
greater  than  that  of  oxygen  for  caloric,  or  of  the 
carbon  and  hydrogen  for  the  blood.  In  proportion 
as  the  oxygen  unites  w^ith  the  hydrogen  and  car- 
bon, water  and  carbonic  acid  are  formed;  the 
caloric  combines  with  the  venous  blood,  which,  in 
losing  its  carbon  and  hydrogen,  becomes  arterial, 
and  has  its  capacity  for  containing  caloric  immedi- 
ately augmented.  The  blood,  now  become  arte- 
rial, in  its  circulation  through  the  body,  gradually 
absorbs  carbon  and  hydrogen,  repasses  to  the  ve- 
nous state,  and  sets  free  a  portion  of  caloric  In  pro- 
portion as  its  capacity  for  containing  it  is  di- 
minished. According  to  this  doctrine,  therefore^ 
thie  almost  uniform  temperature  in  all  parts  of  tbi? 
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body  is  owing  to  the  gradual  and  successive  changes 
of  arterial  blood  to  venous  throughout  the  body, 
and  of  venous  to  arterial  in  the  lungs.  It  is  also 
agreeable  to  this  doctrine  to  suppose  that  the 
higher  temperature  of  some  parts  of  the  body  may 
be  caused  by  arterial  blood  absorbing  more  carbon 
and  hydrogen,  or,  in  other  words,  becoming  more 
rapidly  venous. 

However  ingenious  this  explanation  deserves  to 
be  regarded,  it  has  not  been  deemed  satisfactory. 
The  difference  in  specific  caloric,  admitting  the 
calculation  to  be  accurate,  is  justly  thought  too 
small  to  account  for  the  great  quantity  of  heat 
which  must  be  evolved.  And  if  the  opinion  of 
some  be  true,  that  the  carbonic  acid  gas  and  water 
emitted  in  expiration  are  not  formed  in  the  lungs, 
but  during  the  circulation,  this  doctrine  must  be 
altogether  untenable. 

This  defect  in  Dr.  Crawford's  hypothesis  might 
perhaps  be  remedied,  if  Mr.  Davy's  supposition 
of  air  entering  the  blood  and  combining  with  it  in 
the  state  of  gas,  should  be  admitted.  In  that  case 
it  is  evident  that  the  air  at  first  would  only  set  free 
part  of  its  caloric,  and  that  the  remainder  must 
gradually  escape  in  the  successive  stages  of  the  cir- 
culation. In  another  mode,  likewise,  that  defect 
has  been  attempted  to  be  remedied.  It  has  been 
alleged,  that  the  evolution  of  caloric  attends  almost 
all  chemical  combinations;  that  all  animal  fluids 
which  pass  through  capillary  vessels  and  glands,  foi: 
the  purposes  of  secretion,  are  subjected  to  such  new 
chemical  combinations,  as  must  incessantly  give 
out  heat;  and  that  this  glandular  action  thus  ac- 
-counts  for  the  more  general  and  copious  source  of 
animal  temperature. 

From  the  view  of  respiration  now  given,  it  re- 
sults that  the  final  causes  of  that  function  are  these: 
},  To  complete    the  assimilation   of  the  blood; 
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^.  To  produce  and  support  animal  heat:  3.  To 
impart  a  quality  to  the  circulating  fluid  which  en- 
ables it  to  stimulate  the  left  side  of  the  heart. 

After  this  account  of  respiration,  which,  from 
its  great  importance  in  the  animal  economy,  has 
been  treated  of  more  at  large  than  was  at  first  in- 
tended, it  is  proper  to  proceed  to  the  consideration 
of  Digestion.  This  function  in  its  full  extent  in- 
cludes all  the  changes  which  aliment  undergoes  for 
the  formation  of  chyle,  whether  such  changes  are 
effected  in  the  mouth,  stomach,  or  small  intes- 
tines. But  as  it  is  the  knowledge  of  the  office  of 
the  stomach  which  has  received  the  most  import- 
ant improvement  within  the  period  assigned  for 
this  retrospect,  and  as  the  other  parts  of  the  pro- 
cess, such  as  mastication,  deglutition,  the  admix- 
ture of  saliva,  &c.  were  tolerably  well  understood 
before,  it  is  obviously  expedient  to  direct  the  chief 
attention  to  the  former  branch  of  the  subject. 

Galen  supposed  heat  to  be  the  principal  cause 
of  digestion,  and  this  opinion  so  generally  prevailed 
for  a  long  time  that  the  term  coction  was  used  by 
the  greater  part  of  physiologists  instead  of  diges- 
tion. But,  though  the  effect  of  heat  in  assisting 
and  expediting  digestion  is  universally  admitted, 
no  person  will  now  contend  that  it  is  the  sole 
cause. 

During  the  eighteenth  century,  the  theorists  of 
digestion  have  ascribed  it  either,  singly,  to  fer- 
mentation, mechanical  action,  or  the  operation  of  a 
solvent  in  the  stomach;  or  to  the  combined  effects 
of-  two  or  all  of  these  agents. 

Dr.  BoERHAAVE,  dissatisficd  with  the  opinions 
of  all  who  had  gone  before  him  on  this  subject, 
and  leaning  strongly  to  mechanical  theory,  ad- 
mitted fermentation  as  one  cause  of  digestion,  but 
principally  ascribed  it  to  trituration,  pressure,  and 
powerful  quassation.     The  analogy  of  digestion. 
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as  performed  in  certain  birds,  seems  to  have  led 
him  into  this  doctrine.  He  had  observed  the  os- 
trich  to  swallow  pieces  of  iron  and  glass,  evidently 
for  the  purpose  of  trituration,  because  the  sound 
o{ grinding  was  perceptible  to  those  who  listened. 
In  the  ^ranivorous  birds  he  had  noticed,  in  addi- 
tion  to  the  crop  furnished  with  salivary  glands 
to  macerate  and  soften  their  food,  a  gizzard,  or 
second  stomach,  provided  with  strong  muscles  to 
triturate  the  grain,  and  the  eagerness  with  which 
they  swallow  gravel  to  assist  the  operation.  Con- 
sidering the  predominance  of  mathematical  doc- 
trines at  that  period,  it  is  not  wonderful  that  this 
great  mechanic  in  medical  science  was  desirous  to 
explain  digestion  on  mechanical  principles. 

Early  in  the  eighteenth  century  Mr.  Cheselden 
appears  to  have  imbibed  some  correct  notions  on 
this  subject.  He  remarked,  that  in  serpents,  some 
birds,  and  several  kinds  of  fishes,  digestion  seemed 
to  be  performed  by  some  unknown  menstruum;  as 
he  frequently  found  in  their  stomachs  animals  so 
totally  digested,  before  their  form  was  destroyed^ 
that  their  very  bones  were  rendered  soft. 

About  the  same  time  M.  Reaumur  instituted 
a  set  of  experiments  concerning  this  function; 
and,  by  a  number  of  clear  and  decisive  facts,  ex- 
hibited in  his  excellent  memoirs  on  this  subject, 
proved  the  existence  and  agency  of  a  solvent  in 
the  stomach. 

About  the  year  1777,  the  Abbe  Spallanzani, 
Professor  of  Natural  History  in  the  University  of 
Pavia,  began,  by  his  numerous  experiments  and 
diversified  inquiries,  to  throw  new  light  upon  the 
function  of  digestion.  Having  directed  his  inqui- 
ries to  a  great  number  of  animals,  man,  quad- 
rupeds, birds,  fishes  and  amphibia,  he  was  led  to 
divide  an  extensive  variety  of  stomachs,  differing 
from  one  another  in  many  important  points  of 
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structure  and  functions,  into  three  classes,  the 
muscular,  intermediate  and  membranous/ 

Among  such  as  have  muscular  stomachs,  he  par- 
ticularly examined  common  fowls,  turkeys,  ducks, 
geese,  pigeons,  &c.  In  these  that  organ  is  pro- 
vided with  very  large  and  powerful  muscles,  capa- 
ble of  grinding  down  to  powder  the  grains  and 
other  aliment  which  they  receive.  He  proved  by 
his  experiments,  that  such  muscular  stomachs  can 
pulverize  pieces  of  glass,  and  abrade  and  smooth  the 
rugged  edges  of  the  hardest  substances,  even  of 
granite,  without  any  injury  to  the  animal.  He 
resorted  to  experiments  to  illustrate  the  force  of  tri- 
turation in  the?e  stomachs,  which  a  person  of  less 
ardour  in  this  kind  of  investigation,  and  more  ten- 
derness for  the  animal  creation,  would  certainly 
have  spared.  He  caused  a  leaden  ball,  beset  with 
needles  fixed  in  it,  with  the  points  outwards,  to 
be  forced  down  the  throat  of  a  turkey.  He  con- 
trived to  make  another  swallow  a  ball  of  a  still 
more  formidable  construction;  for  it  was  armed 
with  small  lancets,  sharp  at  the  points  and  edges, 
instead  of  needles:  both  balls  were  covered  with 
paper,  to  prevent  the  throat  of  the  animal  from 
being  hurt  as  they  descended,  but  fixed  so  loosely 
as  to  fall  oflT  in  the  stomach.  The  consequences 
proved  the  force  and  ruggedness  of  these  muscular 
stomachs;  the  needles  and  lancets  were  broken  to 
pieces  and  voided  without  wounding  or  injuring 
the  animal. 

But  notwithstanding  such  proofs  of  the  strength 
and  activity  of  this  kind  of  stomach,  he  ascer- 
tained that  the  solvent  powers  of  a  gastric  liquor 
are  combined  even  in  these  animals  with  the  ope- 
ration of  gastric  muscles,  to  effect  the  process  of 
digestion,  and  that  they  mutually  assist  each  other. 

c  Dissertations  relative  to  the  Natural  History  of  Animals  and  Fegetahlr, 
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Spallanzani's  next  experiments  were  directed 
to  animals  possessing  what  he  called  intermediate 
stomachs ;  such  as  are  endowed  with  muscles  less 
thick  and  strong  than  the  former,  but  more  so 
than  the  membranous  stomachs.  Among  these  he 
examined  and  made  experiments  upon  the -raven, 
the  crow,  the  heron,  and  many  other  birds,  which 
have  this  intermediate  structure  of  the  organ  in 
question.  It  was  found  in  these  birds,  as  might 
be  expected,  that  digestion  is  performed  by  a  more 
equal  combination  than  in  the  former  cases,  of 
the  forces  of  muscular  action  and  a  gastric  men- 
struum secreted  for  the  purpose. 

These  interesting  experiments  on  digestion  were 
finished  with  those  animals  which  have  thin  mem^ 
hranous  stomachs.  This  class  comprehends  an 
immense  number  of  species,  as  man,  quadrupeds, 
fishes,  reptiles,  &c.  No  triturating  power  is  pos- 
sessed by  the  stomachs  of  this  description ;  for  their 
muscular  fibres  seem  to  exert  little  other  effect 
than  that  of  propelling  their  contents  through  the 
pylorus.  In  proof  of  this  is  alleged  the  well 
known  fact  that  cherries  and  grapes  are  often  re- 
ceived and  voided  entire  from  the  human  alimen- 
tary canal.  The  solvent  power  of  the  gastric 
liquor,  in  these  animals,  was  found  almost  solely  to 
effect  the  dissolution  of  food,  after  the  preparatory 
treatment  of  mastication,  and  the  admixture  of 
saliva.  To  prove  the  efficacy  of  this  powerful  agent 
in  the  process  of  digestion,  Spallanzani  enclosed 
different  kinds  of  animal  and  vegetable  food  in 
linen  bags,  and  in  wooden  tubes,  perforated  in  such 
manner  as  to  admit  the  entrance  of  the  gastric  juice; 
these  he  swallowed  himself,  and,  after  a  short  in- 
terval, the  contents  of  them  were  found  to  be  dis- 
solved and  discharged.  Me  satisfied  himself  that  no 
trituration  could  take  place  by  employing  tubes 
so  thin  and  weak  that  the  slightest  pressure  would 
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liave  crushed  them  to  pieces;  yet  not  one  was  ever 
broken,  nor  could  he  ever  perceive  the  smallest  de- 
pression or  fissure.  Of  the  active  solvent  pov^ers 
of  this  gastric  fluid  he  gives  many  remarkable 
proofs.  In  a  dog  it  not  only  dissolved  bones,  but 
was  found  to  corrode  the  enamel  of  two  denies  in- 
cisores  taken  from  the  jaw  of  a  sheep.  And,  from 
some  experiments  on  himself,  he  observed  it  to  be 
sufficiently  powerful  to  digest  not  only  muscular 
fibres  and  membranes,  but  tendon,  cartilage,  and 
even  bone  itself,  when  not  of  the  hardest  kind. 

The  conclusions  arising  from  these  experiments 
of  the  Professor  of  Pavia  were,  about  the  same  time, 
confirmed  and  illustrated  by  others  equally  inge- 
nious and  interesting,  undertaken  by  Dr.  Edward 
Stevens.'^  He  prevailed  on  a  person  to  swallow 
little  hollow  spheres  of  silver,  filled  with  food  of 
different  kinds ;  the  sides  of  the  spheres  being  per- 
forated in  various  places,  the  gastric  juice  had 
access  to^  and,  of  course,  could  act  upon  their  con- 
tents; and  when  voided,  the  food  within  thenx 
was  found  to  be  dissolved,  either  partially  or  en- 
tirely, according  to  the  nature  of  it,  and  the  tima 
allowed  for  its  remaining  in  the  stomach. 

The  celebrated  Mr.  John  Hunter  is  to  be 
always  enumerated  among  those  who  have  im- 
proved our  knowledge  on  the  subject  of  digestion. 
In  addition  to  many  other  improvements,  he  en- 
deavoured to  solve  the  question,  how  the  stomach 
itself  can  remain  unhurt,  while  it  encloses  so  pene- 
trating and  active  a  solvent  as  the  gastric  juice, 
seeing  that  it  consists  of  materials  similar  to  a  large 
proportion  of  our  food?  He  ascribes  to  the  living 
principle  in  animals  the  power  which  the  stomach 
possesses  to  resist  that  action  of  its  gastric  fluid 
which  penetrates  and  dissolves  the  aliment.     In 

d  Sec  hi*  Inaugufal  Viiserfatio/i,  published  at  Ediwbur^h,  in  the  year 
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confirmation  of  this  he  observes,  that  intestinal 
worms  can  remain  a  considerable  time  unhurt  in 
the  stomach,  while  they  retain  the  principle  of  life; 
but  as  soon  as  they  lose  this,  they  are  dissolved  and 
digested,  like  other  substances.  In  like  manner 
he  asserts,  that  while  the  stomach  itself  retains  this 
living  principle,  the  gastric  fluid  cannot  exert  its 
solvent  powers  on  it;  but  when  the  person  dies, 
particularly  in  cases  of  violent  and  sudden  death, 
that  fluid  immediately  begins  to  corrode  it,  and 
sometimes  is  found  to  have  made  its  way  entirely 
through  the  coats  of  the  stomach  into  the  cavit/ 
of  the  abdomen/ 

It  seems,  therefore,  to  result  from  all  the  most 
successful  inquiries  concerning  digestion,  made 
during  the  eighteenth  century,  that  this  function 
is  variously  performed  by  mechanical  actioji,  or 
chemical  solution,  in  different  animals,  according  to 
the  structure  of  the  stomach,  and  the  nature  of  the 
gastric  secretion;  and  that  in  man,  and  many 
other  tribes  of  animals  which  possess  similar  orga- 
nization of  this  viscus,  it  is  effected  by  the  solvent 
operation  of  the  gastric  fluid  independently  of  tri- 
turation. 

Besides  the  points  in  physiology  already  noticed, 
many  others  might  be  mentioned  which  have  un- 
doubtedly received  much  elucidation  and  improve- 
ment in  the  course  of  the  late  century.  The  senses 
of  Vision  and  Hearing,  w^hich  had  previously  de- 
rived a  great  deal  of  light  from  the  endeavours  used 
to  investigate  them,  have  been  examined  with  still 
more  minuteness  and  success  within  the  last  hun- 
dred years,  and  many  new  facts  and  principles  con- 
cerning them  have  been  satisfactorily  ascertained. 
But  the  doctrines  of  >SVcre^/o?2  and  Nutrition, 'Caow^ 
so  fundamental  in  a  thorough  acquaintance  with 
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the  animal  economy,  notwithstanding  all  the  dili- 
gence and  ingenuity  bestowed  on  them  by  a  mul- 
titude of  physiologists,  have  not  been  cultivated 
with  equal  success,  and  indeed  can  scarcely  be 
said  to  be  better  understood  at  this  time  than  they 
were  at  the  close  of  the  seventeenth  century. 

The  celebrated  doctrine  of  the  Vitaliti/  of  the 
blood,  which  was  first  distinctly  taught  in  modern 
times  by  Harvey,  found  a  new  and  able  advo- 
cate in  Mr.  John  Hunter,  who  maintained,  in 
his  lectures,  that  the  fluids  as  well  as  the  solids 
were  .possessed  of  the  principle  of  life.  The  argu- 
ments by  which  he  endeavoured  to  support  this 
doctrine  are  not  only  ingenious  and  forcible  in 
themselves;  but  they  derive  additional  strength 
from  the  theory  of  respiration,  and  the  principles 
of  pneumatic  chemistry,  which  are  now  generally 
received. 

Within  the  period  assigned  to  this  retrospect, 
the  functions  and  laws  of  the  Nervous  System  have 
been  investigated  with  the  greatest  zeal.  Willis, 
in  the  seventeenth  century,  had  laid  the  foundation 
of  this  improvement,  by  his  accurate  description 
of  the  brain  and  nerves.  Vieussens,  in  his  Neu- 
rographia,  pursued  the  subject  with  much  discern- 
ment. Early  in  the  eighteenth  century  Hoffman 
still  further  prosecuted  this  inquiry;  and  at  a 
more  advanced  period  of  it.  Dr.  Cullen  exerted 
all  his  powers  in  the  same  course.  The  use  made 
by  the  two  latter  of  the  knowledge  gained  on  this 
subject,  in  constructing  their  medical  theories, 
will  be  mentioned  more  particularly  under  the 
succeeding  head. 

Comparative  physiology  has  been  cultivated  with 
great  ardour  and  success  in  the  course  of  the  cen- 
tury now  under  contemplation.  Haller,  though 
chiefly  devoted  to  human  physiology,  did  not  negr 
lect  the  instruction  which  may  be  derived  from  a. 
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comparative  view  of  the  functions  of  man  and 
other  animals.  The  Hunters,  the  Monros,  and 
most  of  the  other  distinguished  anatomists  of  the 
late  century,  laboured  in  this  field  v^ith  the  utmost 
zeal  and  assiduity.  The  great  anatomical  work 
planned  by  Vicq-d'-Azyr,  which  was  mentioned 
under  the  preceding  head,  was  principally  designed 
to  deduce  a  body  of  physiological  principles,  which, 
Ly  comparison,  might  illustrate  the  functions  of 
the  whole  animal  kingdom.  The  numerous  com- 
parative inquiries  concerning  animals  of  warm  and 
cold  blood,  and  those  which,  in  respect  of  the 
function  of  generation,  are  distinguished  into  vi- 
viparous and  oviparous,  have  already  thrown  much 
new  and  important  light  on  this  branch  of  know- 
ledge, and  opened  a  train  of  investigation  which 
hereafter  will  probably  lead  to  still  more  interest- 
ing results.  Mr.  Blumenbach,  of  Goettingen, 
whose  physiological  labours  deserve  very  high 
praise,  has  greatly  distinguished  himself  by  his 
Specimen  Plujsiologi^  comparatte  inter  animantia 
calidi  sanguinis  Vivipara  et  Oviparaf  The  re- 
cent w^ork  of  M.  CuviER,  on  comparative  anato- 
my, furnishes  an  abundance  of  the  materials  re- 
quisite for  the  extension  and  improvement  of  this 
part  of  science. 

AVithin  a  few  years  the  irritability  of  vegetables 
has  attracted  much  of  the  attention  of  physiolo- 
gists; and  the  interesting  facts  which  it  offers  have 
been  naturally  combined  with  the  great  body  of 
corresponding  facts  presented  by  the  animal  king- 
dom. Such  general  views  penetrate  deeply  into 
the  economy  of  nature,  and  the  light  they  afford 
may  be  clearly  discerned  in  an  estimate  of  the 
progress  and  present  state  of  medical  opinions. 
To  the  account  before  given  of  the  labours  of 
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Haller,  in  the  former  part  of  the  century,  to 
ascertain  the  fundamental  laws  of  the  animal  eco- 
nomy, it  would  be  improper  not  to  add  those  lately 
undertaken  for  the  same  purpose  by  the  Abbe 
-Font  AN  A.  By  a  series  of  experiments,  in  which 
accuracy  and  industry  are  eminently  conspicuous, 
the  Abbe  has  proved,  beyond  the  possibility  of 
doubt,  the  existence  of  a  principle  in  the  animal 
fibre,  independent  of  nervous  energy,  from  which 
result,  on  the  application  of  certain  exciting  powers, 
the  various  actions  suited  to  the  support  of  animal 
life.  This  principle,  which  with  Haller  he  de- 
nominates irritability,  has  been  since  proved  by  a 
great  variety  of  facts  to  be  susceptible  of  two  re- 
markable changes  in  the  living  fibre,  viz.  increase 
and  diminution,  depending  upon  the  abstraction 
or  accumulation  of  stimulant  powers.  In  support 
of  this  general  principle,  which  is  supposed  uni- 
versally to  belong  to  animated  nature,  the  aid  of 
many  facts,  derived  from  the  vegetable  kingdom, 
has  been  recently  added.  As  the  functions  of 
the  animal  economy,  viz.  sensation  and  volun- 
tary motion,  to  which  the  nerves  seem  alone  to  be 
necessary,  are  never  satisfactorily  observed  in  the 
vegetable  kingdom,  it  is  presumed  that  the  ab- 
sence of  nerves  in  this  kingdom  can  in  no  degree 
diminish  the  analogy  which  is  attempted  to  be 
established  between  these  two  grand  divisions  of 
created  nature.  It  is  contended  by  these  physi- 
ologists that  there  is  a  principle  of  action  common 
to  both  kingdoms,  upon  which  their  respective 
functions  chiefly  depend,  and  which  is  believed  to 
be  governed  by  the  same  laws  as  are  laid  down 
for  the  regulation  of  the  irritability  of  the  animal 
fibre.  By  the  term  irritability,  nothing  more  is 
here  m.eant  than  merely  to  express  a  fact;  which 
fact  is  this,  that  certain  parts  of  animals  and  vege- 
tables are  possessed  of  a  property,  by  which,  upon 


246  Aledichic, 

the  application  of  a  stimulus,  the  ends  of  a  straight 
fibre  approach  nearer  to  each  other,  and  the  dia- 
meter or  area  of  a  curved  or  circular  one  is  dimi- 
nished. 

For  the  facts  respecting  the  functions  of  vegeta- 
bles from  which  the  above  mentioned  principles 
have  been  drawn,  the  world  is  indebted,  among 
many  others,  to  Hales,  Grew,  Duhamel,  Bon- 
net, BuFFON,  Spallanzant,  Des  Fontaines, 
Gmelin,  Ingeniiouz,  Hunter,  Broussonet,  Dar- 
win, and  many  of  the  most  distinguished  disciples 
of  the  Linmtan  school.  And  when  the  progress 
made  by  them  in  vegetable  physiology  is  consi- 
dered in  relation  to  the  discoveries  obtained  by 
Haller  and  Fontana  in  animal  physiology,  it 
will  not  appear  surprizing  that  inferences  and 
doctrines  of  the  greatest  interest  have  recently 
been  thence  deduced.  The  physiological  principles 
of  Brown  and  Darwin,  which  now  occupy  the 
attention  of  so  large  a  portion  of  the  medical  world, 
are  conclusions  resulting  from  that  great  body  of 
facts.  But  of  these  more  particular  notice  will  be 
taken  under  the  next  head. 

Theories  of  Generation  have  engaged  much 
attention  during  the  last  century.  Towards  the 
close  of  the  preceding  one,  Leuwenhoeck  at- 
tracted notice  by  his  microscopical  inquiries  con- 
cerning the  semen  viasculinum,  in  which  he  be- 
lieved that  he  saw  nuiPiCrous  animalcula;  one  of 
which  was  destined  to  form  the  rudiments  of  the 
future  embryo.  This  supposed  discovery  gave  rise 
to  a  theory  not  yet  altogether  exploded,  according 
to  which  the  womb  of  the  female  only  affords  to 
the  embryo  a  lodging,  and  the  requisite  supplies 
of  nourishment. 

M.  BuFFON  endeavoured  to  prove  that  the  fe- 
male holds  a  more  important  share  in  the  process 
of  geueratioUp     He  asserts  that  animalcula,  or  or-* 
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ganic  particles,  are  to  be  found  in  the  semen  of 
both  sexes ;  and  he  derives  that  of  the  female  from 
the  ovaria,  denying,  at  the  same  time,  that  any 
ovum  exists  in  those  parts.  But  in  this  he  is  com- 
monly supposed  to  be  mistaken. 
•  The  opinion  more  generally  adopted  within  a 
few  years  is,  that  an  impregnation  of  the  ovum 
by  the  influence  of  the  semen  masculinum  is  es- 
sential to  conception.  The  Abbe  Spallanzani 
has  thrown  much  light  on  this  obscure  subject; 
he  labours  to  prove,  by  a  variety  of  experiments, 
that  the  animalcule  exists  entire  in  the  female 
ovum,  and  that  the  male  semen  is  only  necessary 
to  vivify  and  put  it  in  motion. 

This  part  of  physiology  furnishes  one  among 
numerous  instances,  in  which  modern  improve- 
ments in  science  serve  to  support  and  confirm  re- 
ligious faith.  It  was  mentioned,  in  the  last  chap- 
ter, that  toward  the  close  of  the  seventeenth  cen- 
tury, the  doctrine  of  equivocal  generation  began  to 
be  discarded  by  the  ablest  physiologists;  still, 
how^ever,  it  continued  to  find  some  advocates  long 
after  the  beginning  of  the  eighteenth.  The  athe- 
istical  tendency  of  this  doctrine  is  obvious;  for  if 
a  single  animal  could  be  produced  in  this  manner, 
what  should  prevent  the  universe  from  having 
come  into  existence  without  an  intelligent  author.?' 
Accordingly  this  mode  of  accounting  for  the  pro- 
duction of  animals  was,  in  general,  fondly  em- 
braced by  those  who  wished  to  exclude  God  from 
the  creation  and  government  of  the  world.  But 
all  the  experiments  and  discoveries  which  w^ere 
made,  on  the  subject  of  generation,  in  the  course 
of  the  century  under  review,  have  served  to  dis- 
credit this  doctrine;  so  that  it  is  now  considered, 
by  the  most  eminent  naturalists,  as  exploded.  It 
is  true,  difficulties,  or  rather  darkness  and  doubt, 
^iH  exist,  particularly^  with  respect  to  the  genera- 
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tion  of  one  class  of  animals;  but  all  modern  ex« 
periments  seem  to  concur  with  analogy  in  show-* 
ing,  that  the  doctrine  in  question  is  unphilosophi^ 
cal  and  untenable.  Indeed,  it  may  be  asserted 
that  every  successive  step  which  has  been  taken  in 
developing  the  structure  and  functions  of  the  ani- 
mal frame,  and  every  new  ray  of  light  that  has 
been  shed  upon  this  interesting  subject,  in  modern 
times,  have  made  more  apparent  the  absurdity  of 
atheism,  and  furnished  new  demonstration  of  the 
existence  and  wisdom  of  the  Great  First  Cause. 


THEORY  AND  PRACTICE  OF  PHYSIC. 

At  the  period  of  the  revival  of  learning  in  the 
fifteenth  century  the  medical  system  of  Galen 
was  restored,  and  began  generally  to  prevail. 
Early  in  the  sixteenth  century  the  famous  Para- 
celsus laid  the  foundation  of  a  chemical  system^ 
which  attracted  much  notice,  and  excited  a  vio- 
lent contest  with  the  followers  of  Galen.  The 
efficacy  of  the  remedies  employed  by  Paracelsus 
and  his  disciples,  and  the  bold  and  confident  terms 
in  which  their  virtues  were  extolled,  procured, 
with  many,  the  reception  of  his  system,  and  for  a 
long  time  supported  its  popularity  and  fame.  But 
the  regular  and  systematic  physicians  still  generally 
maintained  the  doctrines  of  Galen,  and,  by  their 
superior  learning,  were  enabled  to  keep  possession 
of  the  schools  of  physic  till  the  middle  of  the 
seventeenth  century. 

About  this  time  the  discovery  of  the  circulation 
of  the  blood  began  to  be  generally  received,  which, 
together  with  that  of  the  receptacle  of  the  cJiyle^ 
and  the  thoracic  duct,  gave  a  heavy  blow  to  the 
Galenic  theory.  In  the  destruction  of  this  theory, 
the  operation  of  the  revolution  in  philosophy,  ef- 
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fected  by  Lord  Bacon,  deserves  likewise  to  be  par- 
ticularly mentioned.  His  method  of  philosophizing 
exhibited  the  futility  of  the  numberless  hypotheses 
which  are  found  in  the  system  of  Galen,  and  ex- 
cited a  disposition  to  observe  facts  and  make  expe- 
riments. 

At  the  beginning  of  the  seventeenth  century  the 
contest  between  the  Galenical  and  Chemical 
physicians  was  carried  on  with  the  utmost  ani- 
mosity and  indecorum.  The  influence  of  the 
writings  of  Galileo,  aided  by  the  discovery  of  the 
circulation  of  the  blood,  introduced  mathematical 
reasoning  into  the  doctrines  of  medicine.  The 
progress  made  about  this  time  in  the  knowledge 
of  the  organic  structure  of  animals,  which  was 
greatly  facilitated  by  an  acquaintance  w^ith  the 
circulation  of  the  blood,  had  extended  the  ap- 
plication of  mechanical  philosophy,  in  order  to 
explain  the  phenomena  of  the  animal  economy. 
The  agency  of  the  nerves  or  moving  powers  of  ani- 
mals was,  at  that  time,  so  little  understood,  that 
physicians  universally,  whether  Galenists,  Chemists, 
or  Mathematicians,  considered  the  state  and  condi- 
tion of  the  fluids  as  the  cause  of  diseases,  and  the 
medium  of  the  operation  of  remedies.  Hence  arose 
the  Humoral  Pathology^  which  then  predominated 
in  every  system  of  opinions,  however  diversified  in 
other  respects.  While  the  follow^ers  of  Galem 
were  daily  losing  ground  from  the  circumstances, 
which  have  just  been  stated,  the  Chemists  gained 
some  accession  of  strength  from  the  doctrines  of 
the  humoral  pathology.  Chemical  reasoning 
was  readily  adopted  to  explain  the  various  acri- 
monies which  were  supposed  to  infest  the  circu- 
Jating  mass,  and  thereby  to  give  origin  to  diseases. 
On  this  ground  the  use  of  stimulating,  cordial  and 
sudorific  remedies  became  fashionable  throughout 
Europe,  in  the  latter  half  of  the  seventeenth  cen- 
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tury.  This  doctrine,  which  exhibits  the  last  glim-* 
mering  of  the  chemical  sect,  attained  its  utmost 
height,  and  was  taught  and  practised  with  the 
greatest  applause  by  the  celebrated  Francis  De 
Le  Boe,  more  known  by  his  Latin  name  of  Syl- 
vius, Professor  of  Medicine  in  the  University  of 
Leyden,  who  continued  for  many  years  the  medi- 
cal oracle  of  Europe,  and  gave  an  eminent  degree 
of  eclat  to  the  seminary  to  which  he  belonged. 
With  this  physician  acidity  formed  the  principal 
source  of  morbid  affections,  and  he  extended  and 
supported  his  doctrine  by  every  analogy,  that  the 
learning  of  that  period  and  the  utmost  ingenuity 
could  devise.  Agents  adapted  to  correct  or  expel 
this  acrimony  were  exalted  into  universal  remedies^ 
and  supplied  every  intention  of  cure. 

To  oppose  the  cardiac  and  alexipharmic  doctrines 
of  the  Sylvian  school,  which  often  consisted  in  doing 
violence  to  nature,  and  could  not  fail,  when  car- 
ried to  extremes,  of  increasing  the  mischiefs  it 
was  intended  to  remove,  required  the  powers  of  a 
great  and  original  mind.  For  this  purpose  the  il- 
lustrious Sydenham  was  eminently  suited.  The  sa- 
gacity of  this  physician  led  him,  by  an  almost  seem- 
ing intuition,  to  discern  and  obey  the  dictates  of  na- 
ture, and  to  afford  every  proper  assistance  without 
urging  her  to  useless  and  hazardous  efforts.  The 
effects  of  this  revolution  were  immediately  seen  in 
the  improved  treatment  of  acute  diseases  of  every 
class,  when,  instead  of  the  fashionable  alexiphar- 
mic remedies,  intended  to  promote  imaginary  de- 
purations, by  additional  heat  and  increased  sti- 
mulus, a  safer  antiphlogistic  or  cooling  plan  was 
adopted,  with  a  view  to  unload  the  oppressed  habit, 
to  reduce  excessive  action,  and  to  preserve  the 
strength  of  the  system  for  the  subsequent  conflict. 

Towards  the  close  of  the  seventeenth  century, 
the  application  of  mathematical  reasoning  to  me- 
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dicai  theory  had  attained  its  greatest  height.  The 
mathematicians  were  aUke  hostile  to  the  Galenists 
and  Chemists.  AVith  equal  aversion  they  discarded 
the  qualities,  elements,  temperaments,  concoctiom 
and  crises  o^xh^  Galenist;  and  the  Ai'dueus  of  Van 
Helmont,  the  salts,  the  sidphiir,  the  mercury,  the 
ncids,  alkalies,  effervescences,  fermentations,  ebul- 
iitions  and  deflagrations  of  the  Chemist.  Instead 
.of  such  objects  as  these,  the  mathematical  patho- 
logists endeavoured  to  direct  the  public  attention 
to  mechanical  tension  and  relaxationy  to  true  and 
spurious  plethora,  to  obstruction  and  error  loci,  to 
excessive  or  deficient  motion  of  the  fluids,  and  to 
their  lentor,  tenuity  or  dissolution.  Flushed  with 
their  success  in  astronomical  inquiries,  and  with 
their  dominion  over  the  globe  we  inhabit,  the 
Mathematicians  confidently  imagined  they  should 
find  no  difficulty  in  subjecting  the  province  of  me- 
dicine to  their  extensive  empire.  The  Chemists  of 
that  day  had  little  to  urge  against  the  claims  of 
these  invaders.  Their  loose,  visionary  and  capri- 
cious doctrines  (for  such  was  undoubtedly  much 
of  the  chemistry  of  that  period)  could  make  no 
successful  opposition  to  the  axioms,  postulateSy 
propositions,  lemmas,  problems,  theorems^  demon- 
strations, corollaries,  and  calculations,  with  which 
the  mathematicians  were  constantly  armed  when 
they  entered  into  controversy.  Bellini,  of  Flo- 
rence, as  was  formerly  observed,  was  among  the 
first  medical  writers  who  introduced  mechanical 
reasoning;  and  soon  afterwards  the  application  of 
it  was  extended  still  further  by  Professor  Borellt, 
who  prosecuted  the  subject  with  great  learning  and 
zeal.  The  laborious  calculations  made  by  these 
mathematicians  of  the  force  exerted  by  tlie  heart  in 
propelling  the  blood,^  and  by  the  stomach  in  the  di- 

g  BoRELLi  believed  that  he  made  It  clearly  to  appear,  that  the  force  of 
the  heart  is  equal  to  i^o^ooo pounds  weight;  while  Dr,  Keil's  calculation 
reduces  the  power  of  the  left  ventricle  to  fvc  i'.n:es. 
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gestion  of  food,  are  signal  examples  of  the  delu^ 
sion  which  then  occupied  the  most  respectable 
minds.  But  no  person  at  this  period  seems  to  have 
proceeded  further  in  this  course  than  the  celebrated 
Dr.  PiTCAiRN,  who,  during  some  of  the  last  years 
of  the  seventeenth  century,  held  a  medical  profes- 
sorship in  the  University  of  Leyden.  He  flattered 
himself  that  medical  principles  might  be  supported 
by  a  clear  train  of  mathematical  reasoning,  which 
\vould  defy  the  attacks  of  the  sophist,  and  which 
would  be  exempt  from  the  fluctuations  of  opinion 
and  prejudice.  His  works  are  full  of  postulates, 
data  and  demonstrations.  And,  after  a  long  parade 
of  geometrical  forms,  he  supposes  himself  to  have 
arrived  at  the  7i€  plus  ultra  of  the  science  of  me- 
dicine/' 

The  mechanic  theory  of  medicine  is  now  so  ob- 
solete that  even  the  most  illiterate  affect  to  smile 
at  the  absurdities  of  that  kind,  which  were  often 
uttered  by  learned  men.  But  it  should  be  remem- 
bered that,  amidst  ail  its  extravagance,  it  was  an 
important  step  towards  improvement;  and  it  will 
certainly  be  rescued  from  contempt  by  the  recol- 
lection that  it  was  once  honoured  with  the  great 
names  of  Borelli,  Boerhaave  and  Newton. 

The  Italian  and  Dutch  schools,  though  hurried 
into  wild  extremes  by  the  rage  of  mathematical 
reasoning  which  then  prevailed,  possessed  an  un- 
rivalled celebrity  at  the  end  of  the  seventeenth  cen- 
tury. The  history  of  medicine  at  that  period  par- 
ticularly dwells  on  the  merits  and  services  of  many 
of  their  physicians,  and  abundantly  justifies  their 
claim  to  distinction. 

Thus  stood  the  science  of  medicine  at  the  be- 


h  PiTCAiRN  concludes  his  chapter,  De  divisione  Morborum,  thus  trium- 
phantly; "  ^uapropter  non  duhito  me  sohnsse  nob'ile  proLlema,  quod  est,  dato  morhoy 
invenlre  reviedlum.  Ja^nque  opus  exegi."  Vide  Elementa  JVTediciva  Physico- 
Mathematical  p.  177.  The  annals  of  science  can  scarcely  furnish  a  more 
striking  example  of  the  delusion  of  enthusiasm,  or  the  blindness  of  prejudice. 
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ginning  of  the  eighteenth  century.  At  that  auspi- 
cious period,  every  part  of  science  began  to  as- 
sume a  more  correct  and  improved  aspect,  and, 
from  the  vast  and  diversified  labours  of  the  pre- 
ceding age,  it  had  become  more  practicable  to 
select  and  combine  the  materials  necessary  to  con- 
struct the  theories  of  medicine  w^hich  were  speedily 
to  appear.  Accordingly,  very  early  in  the  century 
three  new  and  considerably  different  systems  were 
presented  to  the  world  in  the  writings  of  Stahl, 
Hoffman,  and  Boerhaave.  And  they  are  the 
more  worthy  of  examination  at  the  present  time, 
as  they  not  only  engrossed  the  attention  of  physi- 
cians during  a  great  part  of  the  century,  but  as 
even  now  they  are  not  without  influence  upon 
principles  and  practice. 

Notwithstanding  the  seniority  of  Stahl  and 
Hoffman  by  a  few  years,  they  were,  as  theorists 
of  medicine,  strictly  the  cotemporaries  of  Boer- 
haave. It  is  judged  expedient  to  begin  with  the 
latter  in  this  place,  not  only  on  account  of  the 
great  importance  and  celebrity  of  his  system,  but 
because  his  doctrines  held  a  closer  alliance  with 
the  predominant  philosophy  of  that  period,  and 
those  of  the  two  others  with  the  succeeding 
theories. 

Herman  Boerhaave  began  his  career  as  a 
teacher  and  a  writer,  about  the  commencement 
of  the  eighteenth  century.  In  all  respects  he  de- 
serves to  be  considered  as  one  of  the  greatest  men 
that  ever  adorned  the  medical  profession.  He 
possessed  a  vast  range  of  erudition,  and  had  cul- 
tivated the  auxiliary  branches  of  medicine  with 
such  assiduity,  that  he  particularly  excelled  in 
anatomy,  chemistry  and  botany.  No  physician, 
since  Galen,  has  so  authoritatively  swayed  the 
empire  of  opinion,  nor  been  more  universally  obey- 
ed in  the  school^  of  physic.     Endowed  by  nature 
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with  a  powerful,  logical  and  systematic  mind,  he 
seemed  to  be  designed  to  clear  away  the  rubbish 
of  error  and  prejudice  with  which  he  found  medi- 
cal learning  overgrown,  to  collect  knowledge  from 
every  source,  and  to  present  it  to  the  world  em- 
bodied in  that  clear,  consistent,  elegant  and  lumi- 
nous state  of  arrangement,  which  constitutes  him 
the  parent  of  medical  theory/ 

In  framing  his  system  of  physic,  Boerhaave 
seems  diligently  to  have  studied  the  writings  of 
both  ancient  and  modern  physicians,  from  Hippo- 
crates down  to  Sydenham.  Though  extremely 
partial  to  the  mechanical  principles  of  Bellini 
and  PiTCAiRN,  he  appears  to  have  endeavoured, 
as  much  as  possible,  to  divest  himself  of  prejudice 
in  favour  of  former  systems,  and  to  make  a  candid 
and  genuine  selection  of  truth  from  every  source. 
Besides  availing  himself  of  the  experience  of  Hip- 
pocrates, and  other  observers  of  nature  in  every 
age,  he  drew  many  of  his  doctrines  from  the  che- 
mical as  well  as  mathematical  philosophy  of  the 
period  in  which  he  lived. 

i  This  great  man  was  born  at  a  village  near  Leyden,  in  the  year  i66^, 
and  died  in  1738.  The  space  which  he  filled  in  the  scientific  world,  for 
upwards  of  forty  years,  was  so  great,  that  no  one  acquainted  with  the 
history  of  the  period  in  which  he  lived  is  ignorant  of  his  immense  learning, 
his  singular  talents,  or  his  numerous  and  inestimable  works.  His  moral 
and  religious  character  is  as  worthy  of  commemoration  as  his  intellectual 
jEndowments.  "  Some,  though  few,"  (says  his  great  disciple,  Haller) 
will  rival  liim  in  erudition;  his  divine  temper,  kind  to  all,  beneficent  to 
foes  and  adversaries,  detracting  from  no  man's  merits,  and  binding  by  fa- 
vours his  daily  opponents,  may  perhaps  never  be  paralleled."  He  was  at 
once  a  practical  philosopher  and  an  eminent  christian.  No  one  was  ever 
less  moved  by  the  attacks  of  envy  and  malice ;  no  one  ever  bore  with  more 
firmness  and  resignation  the  evils  of  life.  Simplicity  was  the  characterisic 
of  his  manners.  He  was  easy  and  familiar  in  his  converse ;  perfectly  fre? 
from  parade  of  every  kind;  grave  and  sober  in  demeanor,  and  yet  disposed 
to  pleasantry,  and  occasionally  indulging  in  good  humoured  raillery.  He 
was  almost  adored  by  his  pupils,  whose  interests  he  regarded  with  the 
kindness  of  a  parent,  and  whom,  when  sick,  he  attended  preferably  to 
any  other  patients.  Piety  of  the  most  amiable  cast,  was  wrought  in  the 
very  habit  of  his  soul;  the  perusal  of  the  scriptures  was  one  of  his  habitual 
and  stated  employments;  and  the  business  of  every  day  was  preceded  by  the 
devotional  exercises  of  thi  closet.  General  Biography  by  JouN  AikeN| 
M.  D.  and  others,  vol.  ii, 
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Boerhaave's  Institutes^  which  is  his  theoretical 
work,  contain  all  the  discoveries  in  anatomy  and 
physiology  known  at  that  time;  and  that  system 
likewise  of  pathology  and  therapeutics  which  he 
thought  proper  to  adopt.  His  Aphorisms,  ox  prac- 
tical work,  with  all  their  imperfections,  contain 
perhaps  more  medical  learning  than  any  book  ex- 
tant of  the  same  size. 

The  most  prominent  feature  in  the  Boerhaavian 
system  is  the  attempt  to  explain  the  phenomena 
of  the  animal  economy,  whether  in  health  or 
disease,  upon  mechanical  principles.  Under  the 
impression  of  such  opinions  he  considered  the 
body  chiefly  as  an  hydraulic  machine,  com- 
posed of  a  conic,  elastic,  inflected  canal,  di- 
vided into  similar  less  canals,  all  proceeding 
from  the  same  trunk,  which  being  at  last  col- 
lected into  a  retiform  contexture,  mutually  open 
into  each  other,  and  send  off' two  orders  of  vessels, 
lymphatics  and  veins,  the  former  terminating  in 
different  cavities,  the  latter  in  the  heart;  that 
these  tubes  are  destined  for  the  conveyance  of  the 
animal  fluids,  in  the  circulation  of  which  he  sup- 
posed life  to  consist,  and  on  the  free  and  undis- 
turbed motion  of  which  he  judged  health  to  de- 
pend. He  therefore  believed  obstruction  to  be  the 
proximate  cause  of  most  diseases;  and  this  ob- 
struction he  supposed  to  be  produced  either  by  a 
constriction  of  the  vessels,  or  by  a  lentor  in  the 
blood. 

In  Boerhaave's  doctrine  of  obstruction,  which 
is  fundamental  in  his  system,  he  makes  an  impor- 
tant use  of  Leuweniioeck's  supposed  discoveries 
concerning  the  blood.  That  eminent  microsco- 
pical investigator  had  imagined  that  he  found  each 
globule  of  red  blood  composed  of  six  serous  glo- 
bules, the  serous  of  six  lymphatic  globules,  the 
lymphatic  of  six  other  globules  still  finer,  and  so 
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on  in  a  similar  progression  till  these  particles  Were 
diminished  down  to  the  finest  and  most  subtile  of 
all,  namely,  the  nervous  fluid.  According  to 
Boerhaave's  opinion,  the  diameters  of  the  vessels 
also  decreased  in  the  same  regular  series,  perfectly 
corresponding  v^^ith  the  size  of  the  globules.,  This 
explains  his  frequent  introduction  of  error  loci  in 
his  account  of  obstruction  and  inflammation.  But 
as  the  notions  of  Leuwenhoeck  on  this  subject  are 
now  generally  exploded,  so  likewise  must  be  the 
inferences  and  doctrines  grounded  upon  them. 

It  was  taken  for  granted  by  Boerhaave,  and  by 
almost  all  preceding  medical  writers,  that  dis- 
eases always  arise  either  from  some  depravity 
of  the  fluids,  or  some  fault  in  the  composition 
or  cohesion  of  the  simple  solids ;  and  that  wher- 
ever such  disorders  exist,  they  are  always  sus-- 
ceptible  of  a  definite  character,  and  placed  within 
the  reach  of  the  senses.  He  believed  the  fluids  to 
be  liable  to  contamination  by  acid  and  alkaline 
acrimony,  and  by  other  morbific  matters  variously 
constituted,  and  to  be  disordered  by  lentor  and 
excessive  tenuity.  The  simple  solid,  according  to 
his  doctrine,  is  subject  to  very  frequent  changes  of 
condition,  from  weakness  and  excessive  stiffness  or 
elasticity,  and  from  laxity  and  rigidity. 

Boerhaave  supposed  the  proximate  cause  of 
fever  to  consist  in  a  lentor  or  viscidity  prevailing  in 
the  mass  of  blood,  and  stagnating  in  the  extreme 
vessels.  To  this  he  attributed  the  cold  stage  of 
fevers,  and  all  its  consequences.  It  is  true  that 
he  afterwards  introduced,  though  with  some  doubt 
and  hesitation,  as  an  additional  part  of  the  proxi- 
mate cause,  an  inertia  of  that  portion  of  the  ner- 
vous flxuid  which  is  destined  to  the  heart.  It  v/as 
one  of  his  positions,  that  the  morbid  heat  in  fever, 
being  a  symptom  only,  might  therefore  be  disre- 
garded. 
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His  doctrines  of  acid  and  alkaline  acrimony,  of 
fermentation,  and  of  morbific  matter  in  the  blood, 
were  evidently  derived  from  the  chemical  theories 
which  then  prevailed.  And  from  the  mechanical 
philosophy  he  borrowed  his  opinions  concerning 
the  diseases  of  the  simple  solid;  concerning  defici- 
ent or  excessive  circulatory  motion;  concerning 
obstruction  and  error  locij^  and  concerning  the 
ientor  and  morbid  tenuity  of  the  fluids. 

The  objections  which  have  been  made  to  this 
system  are  numerous  and  important.  Though  it 
was  exhibited  by  the  illustrious  author  in  a  very 
attractive  and  elegant  form,  and  long  possessed  an 
unrivalled  degree  of  reputation ;  yet  it  appears  that 
time  and  the  great  mass  of  improvements  since 
made  in  every  department  of  medical  knowledge 
have  effected  its  entire  overthrow. 

The  leading  defects  in  the  Boerhaavian  system 
are  too  close  an  adherence  to  the  humoral  patho- 
logy, and  a  constant  neglect  of  the  moving  powers 
of  the  animal  body.  In  his  notions  of  various  acri- 
monies and  of  Ientor  he  yielded  almost  entirely  to  a 
hypothetical  mode  of  reasoning.  In  his  consider- 
ation of  the  diseases  of  the  solids,  he  dwelt  too 
much  on  the  changes  of  the  simple  inanimate  solid, 
and  too  little  on  those  of  the  living  or  vital  solid. 
Most  of  the  faults,  however,  of  his  theory  are 
chargeable  leather  on  the  tiuie  in  which  he  lived, 
and  on  the  general  imperfection  of  knowledge  at 
that  period,  compared  with  the  present,  than  on 
any  defects  in  himself.  It  is  surprizing  that  he 
considered  his  system  as  having  advanced  so  near 
to  perfection;  for  though  he  lived  almost  forty  years 
after  he  had  formed  it,  he  seems  to  have  made  in 
all  that  time  but  few  corrections  or  additions  which 
can  be  thought  to  be  of  any  moment. 

j  By   this   phrase  is  meant  the  entrance  of  particles  of  the  blood  into 
vessels  whose  capacity  is  tg©  %xti^\\  to  transmit  them. 
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The  next  medical  theorist  whose  system  de- 
mands notice,  is  George  Ernest  STAHLjProfessof 
of  Medicine  at  Halle,  in  Saxony,  who  was  so  illus- 
triously distinguished  for  his  improvements  in  Che-^ 
mistry,  mentioned  in  a  former  part  of  this  work. 
For  a  long  time  this  was  the  prevailing  system  in 
Germany;  and  the  traces  af  it  may  be  discerned 
in  many  modern  writings,  which  still  maintain 
a  high  degree  of  authority. 

The  fundamental  principle  of  this  system  is  that 
the  rational  soul  of  man  presides  over,  and  governs 
the  w^hole  economy  of  his  body  both  in  health  and 
sickness.  In  all  ages  physicians  have  supposed  the 
existence  of  a  power  or  faculty  in  the  animal  eco- 
nomy, by  which  it  is  enabled  to  resist  injuries,  and 
to  correct  and  remove  the  diseases  to  which  it  is 
exposed.  This  power,  by  many,  of  the  ancients, 
was  vaguely  termed  nature),  and  under  the  denomi- 
nation of  vis  conser^mtrix  et  medicatrix  naturce^  has 
been  long  celebrated  in  the  schools  of  medicine. 

Stahl  explicitly  founds  his  system  on  the  prin- 
ciple, that  this  power  of  nature^  so  much  spoken 
of,  is  nothing  else  than  a  faculty  of  the  rational 
soul.^  On  many  occasions  he  imagines  the  soul 
to  act  independently  of  the  state  of  the  body;  and 
that,  without  any  physical  necessity  arising  from  a 
particular  state,  the  soul,  merely  in  consequence  of 
its  intelligence,  perceiving  the  application  of 
noxious  powers,  or  the  approach  of  disease  from 
any  cause,  immediately  excites  such  motions  in  the 
body  as  are  suited  to  obviate  the  hurtful  or  perni- 


%  It  appears  that  physicians  are  by  no  means  unanimous  in  their  mode 
of  understanding  the  Stahlian  theory.  In  proof  of  this  the  following 
quotation  is  offered  from  a  writer  of  high  reputation."  Stahl  has  been 
reproached  for  having  ascribed  too  much  to  the  soul;  but  they  who  have 
done  this,  either  have  never  read  his  works,  or  did  not  understand  them. 
The  soul,  according  to  Stahl,  is  a  being  purely  material;  or  rather  he 
admitted  no  soul;  only  the  vital  principle  of  an  organized  body."  ZiM« 
MERMAN  en  E^cperiena^  vol,  i.  p.  98. 
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cious  effects  which  might  otherwise  take  place.  He 
sometimes  mentions  two  opposite  principles  or  pro- 
pensities in  the  human  frame;  one  constantly  and 
uniformly  tending  to  corruption  and  decay,  the 
other  to  life  and  health ;  the  former  founded  on  the 
elementary  composition  of  the  body,  the  latter  de- 
pending immediately  on  the  energy  of  the  mind 
or  soul.  By  means  of  the  nerves,  the  influence  of 
the  soul  is  extended  to  every  part  of  the  system, 
and  if  their  action  be  impeded  or  deranged,  disease 
is  the  unavoidable  consequence.  A  plethora  and 
jentor  of  the  blood  is  therefore  the  proximate  cause 
of  disease,  as  the  energy  of  the  mind  is  thereby 
diminished,  and  its  action  on  the  body  obstructed. 
Hence,  tolessenthequantity,  and  to  break  down  the 
lenfor  of  the  blood,  the  soul  exerts  all  its  powers, 
and  excites  hccmorrhages,  sweats,  diarrhoeas,  fevers, 
and  the  like.  These  efforts  are  sometimes  happy 
and  successful;  at  other  times  they  fail  to  answer 
the  purpose,  and  may  occasionally  even  do  mischief, 
especially  when  opposed  by  the  improper  interfer- 
ence of  physicians,  or  by  some  internal  accidental 
or  organic  impediment. 

Such  is  the  theory  of  health  and  disease  which 
Stahl  delivered  to  his  pupils  and  readers,  and 
which  he  endeavoured  to  recommend  and  support 
by  all  his  great  powers  of  learning  and  ingenuity. 
But,  in  his  ponderous  volume  on  this  subject,  en- 
titled Theoria  Medlca  Vera,  we  look  in  vain  for 
the  logical  arrangement,  the  elegance  and  perspi- 
cuity which  are  constantly  displayed  in  the  writings 
of  BoERHAAVE.  Thcrc  were  not  wanting,  how- 
ever, in  various  parts  of  Europe,  especially  in  Ger- 
many, many  followers  of  Stahl,  who  thoroughly 
imbibed  his  principles,  and  pursued  his  practice  in 
the  treatment  of  diseases.  Among  these,  J  uncker 
and  Carl,  particularly  the  former,  in  his  work,  en- 
titled Conspectus  Therapcic  Specialise  have  given 
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a  much  better  account  than  himself  of  the  doctrines 
and  opinions  of  their  Preceptor. 

To  many^  the  Stahlian  theory  appears  so  fanciful 
and  absurd,  that  they  can  scarcely  think  it  deserv- 
ing of  a  serious  refutation.  But  still,  it  has  been 
often  thought  there  are  such  appearances  of  intel- 
ligence and  design  in  the  operations  of  the  animal 
economy,  that  many  eminent  physicians  have  been 
induced  to  countenance  similar  opinions.  Among 
these  may  be  mentioned  Perrault,  in  France; 
Nichols  and  Mead, in  England ;  Por terfield  and 
SiMSON,  in  Scotland;  Gaubius,  in  Holland;  and 
perhaps  Whytt,  of  the  University  of  Edinburgh. 

Of  the  writers  who  adopt  the  opinions  of  Stahl, 
m  a  greater  or  less  degree,  Nichols  and  Gaubius 
may  be  considered  as  two  of  those  who  deserve  the 
highest  consideration.'    The  consequences  result- 


/  In  an  elegant  prelection  by  Dr.  Nichols,  which  he  published  under 
the  title  of  Oratio  dc  Anlma  Medica^  we  find  the  following  visionary  ex- 
cesses of  Stahlianism.  According  to  him,  the  soul  at  first  forms  the  body, 
and  governs  it  ever  afterwards.  He  ascribes  it  to  the  prudence  of  the  soul, 
that  the  semen  is  not  perfected  in  males,  till  the  strength  and  vigour  of  the 
system  are  prepared  for  generation  ;  and  he  sees  her  sagacity  in  the  slow 
and  gradual  eruption  of  the  small-pox,  thereby  dividing  the  force  of  the 
disease  and  greatly  lessening  the  danger.  After  violent  pain  or  exhaustion 
by  fatigue,  the  soul  hides  herself  in  sleep,  in  order  to  recruit  the  body  or 
to  rectify  any  disorder;  hence  the  inclination  to  sleep  after  child-birth; 
hence  also  the  frequent  sleeping  of  infants,  whose  anlma  is  so  engrossed 
•yvith  attention  to  the  vital  motions  as  to  mind  little  else.  When  too  much 
distracted  and  perplexed  with  external  things,  she  often  neglects  her  in- 
ternal duties;  and  hence  health  is  so  much  impaired  by  fear,  grief,  love 
and  other  violent  passions.  He  also  accuses  the  soul  of  occasional  fits  of 
caprice  and  ill- humour,  by  which  she  is  led  to  disregard  her  office,  and  in- 
dulge herself  in  freaks  of  petulance  and  perverseness.  In  fevers,  the  sud- 
den failing  of  the  strength  and  pulse  ought  to  be  regarded,  he  tells  us,  as 
signs  of  the  soul's  abandoning  the  body  in  despair,  and  intending  soon  to 
relinquish  it.  Nay,  he  sometimes  imputes  to  her  cowardice  and  folly  in 
suffering  the  body  to  sink  under  diseases  by  no  means  deadly  in  their  own 
nature;  in  falling  into  undue  alarm  and  trepidation,  thereby  becoming 
unfit  to  discharge  her  office,  and  being  often  precipitated  into  mischief  and 
injury;  and  in  deserting  her  post  in  a  moment  of  peril,  when,  were  she 
always  wise  enough  to  neglect  things  of  inferior  moment,  and  to  attend 
solely  to  the  preservation  of  the  body,  she  might  not  only  prevent  dis- 
eases, so  far  at  least  as  they  proceed  from  internal  causes,  but  might  pro- 
tract the  life  of  man  to  an  indefinite  period,  it  may  be,  to  a  thousand 
years !  !  Vide  Oratio  dc  Ani/na  1,'L'diaj,  passim. 
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ing  from  such  doctrines  may  be  discovered  from 
what  appears  in  their  writings.  If  it  be  thought 
proper  to  admit  such  a  capricious  government  of 
the  animal  economy  as  these  wTiters  in  some  in- 
stances maintain,  it  will  follow  that  a  rejection 
must  take  place  of  all  the  physical  and  mechanical 
reasoning  which  is  employed  concerning  the  human 
body. 

Nor  are  the  consequences  of  such  doctrines  con- 
fined to  reasoning  and  speculation.  It  appears 
that  Stahl  and  his  followers,  in  the  whole  of  their 
practice,  whatever  may  have  been  asserted  to  the 
contrary,  wxre  very  much  governed  by  their 
general  principles.  Trusting  to  the  wusdom  and 
constant  attention  of  nature,  they  proposed  the  art 
of  curing  diseases  hij  expectation.  As  practitioners, 
therefore,  they  seem  to  have  been  cautious,  inde- 
cisive and  timid  in  the  extreme;  they  adopted,  for 
the  most  part,  only  very  feeble,  inert  and  frivolous 
remedies;  and  they  strenuously  opposed  the  use 
of  some  of  those  which  are  most  efficacious  and 
the  most  deserving  of  confidence. 

It  would  be  doing  injustice,  however,  to  the 
Stahlian  practitioners  not  to  acknowledge  that 
they  greatly  enriched  medical  science,  by  their  in-r 
cessant  and  unwearied  observation  of  the  history 
and  phenomena  of  diseases,  and  were  instrumental 
in  directing  the  attention  of  physicians  to  those 
salutary  efforts  of  nature,  which  cannot  be  too  ac- 
curately understood,  nor  too  diligently  pursued 
in  the  treatment  of  diseases. 

Frederick  Hoffman  is  the  last  of  the  three  il- 
lustrious systematists  whose  different  theories  of 
medicine  were  disclosed  to  the  w^orld  in  the  be- 
ginning of  the  eighteenth  century.  He  was  the 
colleague  and  rival  of  Stahl  in  the  University  of 
Haiie,  and  a  most  learned  and  voluminous  v>Tltcr. 
For  more  than  fifty  years  he  flourished  as  a  prac- 
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titioner  and  author,  enjoyed  a  splendid  reputation, 
and  added  greatly  to  the  mass  of  medical  science. 

Hoffman  had  the  discernment  early  to  perceive 
the  error  of  those  who  suffered  themselves  to  be 
led  away  by  the  hypothetical  doctrines  of  the  Im- 
moral  pathology,  and  the  other  wild  opinions  then 
prevailing  among  the  chemical  and  mechanical 
theorists.  He  set  himself  to  cultivate  and  improve 
what  BoERHAAVE  had  neglected.  He  diligently 
undertook  to  explore  the  functions  and  diseases  of 
the  7ie7^voiis  system,  and  wisely  concluded  that 
noxious  causes  much  more  generally  affect  the 
solid  moving  powers  than  the  fluids  of  the  animal 
body.  He  admitted,  indeed,  into  his  system  some 
portion  of  the  mechanical,  Cartesian  and  chemical 
doctrines  which  had  previously  prevailed;  but 
these  did  not  blind  him  to  the  light  which  he  de- 
rived from  the  pathology  of  the  nervous  system. 
According  to  him,  atony  and  spasm  are  the  great 
sources  of  disease ;  and  he  proceeded  so  far  as  to 
maintain  that  ail  internal  disorders  are  to  be 
ascribed  to  some  preternatural  affection  of  the  liv- 
ing solid.'" 

Hoffman's  pathology  of  fever  deservedly  ex- 
cited great  attention.  Though  he  undertook,  like 
many  of  his  predecessors,  to  inquire  into  the  in- 
tentions of  nature,  he  certainly  contemplated  her 
process  in  fever  with  more  sagacity,  and  rejecting 
chemical  and  mechanical  analogies  on  this  subject, 
endeavoured  to  discover  the  cause  of  fever  in  tlie 
peculiar  nature  and  affections  of  the  vital  motions. 
He  supposed  the  noxious  cause  producing  fever, 
(in  the  language  of  the  schools,  the  remote  cause) 
to  operate  first  on  the  living  solids,  producing  a 
general  spasm  of  the  nervous  and  fibrous  system, 
beginning  in  the  external  parts,  and  proceeding 

m  Vide    Fred.  Hoffman.    Opera    Omnia   Physko-Medica,  vol.  i,    J\de(^^ 
Rat.  System,  tom.  iii.  §  I.  cap.  iv.  p.  308.     Geneva  editifiii. 
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towards  the  center.  In  consequence  of  this,  a 
Contraction  of  the  vessels  of  the  extremities  must 
of  course  take  place,  impelling  the  circulating^ 
fluids  in  an  increased  ratio  on  the  heart  and  lungs; 
which  stimulating  these  organs  to  increased  action, 
the  fluids  arc  thereby  repelled  towards  the  extre- 
mities, and  thus  the  phenomena  of  fever  are  pro- 
duced. There  are,  therefore,  according  to  Hoff- 
man, two  distinct  sets  of  motions  in  fever;  the  first, 
from  the  extremities  towards  the  center,  arising 
immediately  from  the  spasm,  and  accompanied  by 
a  small  pulse,  anxiety  and  oppression;  the  second, 
from  the  center  towards  the  surface,  which  is  the 
effort  of  nature  to  resolve  the  spasm,  and  indicated 
by  a  full  strong  pulse  and  increased  heat.  The 
first  of  these  sets  of  motions  is  baneful,  and  some- 
times fatal;  the  second  is  medicinal  and  salutary. 
By  these  views  of  the  nature  of  fever,  he  supposes^ 
the  physician  ought  to  be  directed  in  counteract- 
ing the  morbid  actions,  and  in  assisting  the  sana- 
tive process  of  nature." 

The  general  pathological  doctrines  of  Hoffman 
undoubtedly  contain  a  great  deal  of  truth,  and 
form  a  distinguished  era  in  the  history  of  medical 
theory.  Though  his  opinions  on  the  subject  of  fe- 
ver, however  improved  by  a  succeeding  theorist, 
must  be  supposed  to  be  rapidly  falling  into  disre- 
pute; still  they  evince  deep  and  just  viev/s  of  the 
animal  economy,  and  much  observation  of  the  na- 
ture and  phenomena  of  diseases. 

The  originality  of  Hoffman's  scheme  of  patho- 
logy has  been  brought  into  question ;  and  nobody 
can  doubt  that  he  received  many  important  hints 
from  preceding  writers.  Van  Helmont  seems  to 
have  been  the  first  \\\\q  turned  his  attention  to  the 
nervous  system  w^ith    any  discernment.      Some^ 

n  Hoffman.  C/,  Omn,  roL  i.  toai,  u.  p.  lo. 
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indeed,  have  gone  so  far  as  to  pronounce  him  the 
author  of  the  spasmodic  theory  of  freer ;  but  what- 
ever intimations  he  may  be  supposed  to  have  given 
of  febrile  spasm  in  different  parts  of  his  huge  in- 
digested work,  they  are  surely  too  crude  and  in- 
distinct to  be  considered  in  the  light  of  a  theory  of 
fever.  Dr.  Willis,  in  the  latter  part  of  the  seven- 
teenth century,  had  also  laid  some  foundation  for 
this  doctrine,  in  his  Fathologia  Cerebri  et  Ner- 
vorum j  and  Baglivi,  in  the  beginning  of  the 
eighteenth,  had  improved  it  still  further  in  his 
Specimen  de  Fibra  Motrici  et  Morbosaf 

The  theory  of  diseases  last  stated  formed  the 
ground-work  of  a  system  which  w^as  adopted  and 
taught  for  many  years,  with  great  celebrity,  by 
the  learned  Dr.  Cullen,  of  Edinburgh.  He  as- 
sumed the'  general  principle  of  Hoffman,  that 
the  phenomena  of  health  and  disease  can  only  be 
explained  by  referring  them  to  the  state  and  affec- 
tions of  the  primary  moving  powers  of  the  animal 
economy.  He  endeavoured  to  extend  the  appli- 
cation and  uses  of  this  principle  as  far  as  possible; 
and  for  this  purpose  he  expunged  certain  hypo- 
thetical doctrines  of  the  humoral  pathology,  w^hich 
Hoffman  had  suffered  to  remain,  and  to  depre- 
ciate the  value  of  his  system. 

According  to  the  hypothesis  embraced  by  Dr. 
Cullen,  the  brain,  with  all  its  ramifications  and 
dependencies  combined  to  form  the  nervous  sys- 
tem, is  the  primary  organ  of  the  human  body, 
whose  different  conditions  constitute  the  various 
states  of  health  and  disease.  In  pursuance  of  this 
hypothesis,  the  circulation  of  the  blood,  instead 
of  being  the  principal  of  the  vital  functions,  as  in 

0  Dr.  Ferrtar,  of  Manchester,  in  the  preface  to  his  Medieal  Historief 
and  Refections^  makes  the  following  remark :  "  The  assertion  of  a  spas- 
modic state  of  the  extreme  vessels  in  the  cold  stage  of  fevers,  commonly 
ascribed  to  Dr.  Hoffman,  was  first  made  by  Dr.  Piens,  in  his  compre- 
hensive treatise  De  Febra'^ 
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the  Boerhaavian  doctrine,  occupies  only  a  secon- 
dary degree  of  importance  in  the  animal  economy. 
Dr.  CuLLEN  supposed  it  to  be  evident  that  the  ner- 
vous power,  in  the  whole  as  well  as  in  the  several 
parts  of  the  nervous  system,  and  particularly  in 
the  brain,  which  unites  the  several  parts,  and 
forms  them  into  a  whole,  is  at  different  times  in 
different  degrees  of  mobility  and  force.  To  these 
different  states  he  applies  the  terms  of  excitement 
and  collapse.  To  that  state  in  which  the  mobility 
and  force  are  sufficient  for  the  ordinary  exercise  of 
the  functions,  or  where  these  states  are  any  way 
preternaturally  increased,  he  gives  the  name  of 
excitement;  and  to  that  state  in  which  the  mobility 
and  force  are  not  sui^cient  for  the  ordinary  exercise 
of  the  functions,  or  when  they  are  diminished 
from  the  state  in  which  they  had  been  before,  he 
gives  the  name  of  collapse  J' 

Dr,  Cullen's  opinions  concerning  the  nature  of 
fever  have  excited  much  attention  and  controversy 
in  the  medical  world.  He  delivers  an  account  of 
them  in  the  following  words :  ''  Upon  the  whole, 
our  doctrine  of  fever  is  explicitly  this.  The  re- 
mote causes  are  certain  sedative  powers  applied  to 
the  nervous  system,  which,  diminishing  the  ener- 
gy of  the  brain,  thereby  produce  a  debility  in  the 
whole  of  the  functions,  and  particularly  in  the  ac- 
tion of  the  extreme  vessels.  Sucii,  how^ever,  is, 
at  the  same  time,  the  nature  of  the  animal  econo- 
my, that  this  debility  proves  an  indirect  stimulus 
to  the  sanguiferous  system ;  whence,  by  the  inter- 
vention of  the  cold  stage,  and  spasm  connected 
w^itli  it,  the  action  of  the  heart  and  larger  arteries 
is  increased,  and  continues  so  till  it  has  had  the 
effect  of  restoring  the  energy  of  the  brain,  of  ex- 
tending this  energy  to  the  extreme  vessels,  of  re- 

f  See  \\\%  ImtUutts  of  Medicine^  §  1 36  to  13^. 
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storing  therefore  their  action^  and  thereby  espe-» 
cially  overcoming  the  spasm  ai^ecting them;  upon 
the  removing  of  which,  the  excretion  of  sweat, 
;and  other  marks  af  the  relaxation  of  excretories, 
take  place. "^ 

As  Hoffman's  theory  of  fever  evidently  pro- 
duced that  of  CuLLEN,  it  is  proper  to  ascertain 
the  points  of  variance  between  them.  According 
to  Hoffman,  the  first  effect  of  the  remote  cause 
of  fever  is  th-e  spasm,  producing  a  re-action,  as 
has  already  been  stated  in  the  account  given  of 
his  doctrine,  Cullen  introduced  a  previous  link 
into  the  chain  of  effects:  he  contended  that  the 
first  effect  of  the  noxious  power  (the  remote  cause) 
was  a  general  debility,  consisting  in  a  diminution 
of  the  energy  of  the  brain.  To  this  debility  he 
attributes  the  spasm,  and  to  the  spasm  the  re-ac- 
tion of  the  heart  and  arteries;  which  re-action 
continuing  till  the  spasm  is  resolved,  removes  the 
debility  and  the  disease.  According  to  Hoffman, 
the  spasm  belongs  to  the  class  of  motions  which 
he  pronounces  to  be  baneful;  but  Cullen  pre- 
sumes it  to  be  salutary,  and  therefore  ascribes  it, 
in  the  language  of  the  schools,  to  the  vis  inedica- 
trlx  naturce. 

Dr.  Cltllen's  theory  of  fever  was  received  with 
great  applause,  and,  for  a  considerable  tirne,^ 
maintained  its  c.-scendency,  especially  in  the  British 
dominions  and  in  the  United  States.  Few,  how-- 
ever,  at  the  present  day,  seem  to  consider  it  as 
tenable.  The  author  has  not  undertaken  to  ex- 
plain in  what  manner  the  debility  in  the  whole  of 
the  functions  proves  an  indirect  stimulus  to  the 
sanguiferous  system;  nor  how  this  stimulus  ope- 
rates in  exciting  the  cold  stage  and  spasm.  The 
co-existence  of  atony  and  spasm  in  the  same  vessels 

£  iFirst  Lino  of  tht  PraciUe  ef  Phyttif  vol.  i.  p.  55. 
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IS  regarded  by  many  as  an  insuperable  difficulty. 
No  explanation  is  offered  of  the  mode  in  which  the 
action  of  the  heart  and  larger  arteries  is  augmented 
by  the  intervention  of  the  cold  stage  and  spasm. 
The  process  by  which  this  augmentation  restores 
the  energy  of  the  brain,  and  extends  such  energy 
to  the  extreme  vessels,  is  also  left  entirely  in  the 
dark.  His  introduction  of  the  vis  medicatrix 
naturce  is  liable  to  almost  all  the  objections  of 
the  anima  med'ica  of  Stahl,  and  must  be  con- 
sidered as  no  better  than  a  confession  of  igno- 
rance. In  all  these  respects,  and  many  others,  this 
celebrated  doctrine  rests  on  hypothetical  ground. 
This  will  appear  the  more  surprizing,  as  the 
learned  author  professed  to  disclaim  all  those  hy- 
pothetical opinions  which  go  to  the  formation  of 
theories;  and  seems  to  have  been  persuaded  that 
his  doctrine  of  fever  was  only  an  induction  from  a 
generalization  of  facts. 

It  would  be  injustice,  however,  to  Dr.  Cullen, 
not  to  subjoin  that  his  merits  are  extensive  and 
universally. acknowledged.  He  was  a  diligent  and 
faithful  collector  of  facts.  His  works  often  con- 
tain admirable  descriptions  and  sagacious  discri- 
minations of  diseases.  His  great  excellence  seems 
to  have  consisted  in  methodical  arrangement. 
But  it  is  commonly  remarked,  and  apparently 
with  truth,  that  he  was  much  m^ore  successful  in 
demolishing  the  systems  of  others  than  in  erecting 
his  own. 

The  next  system  which  demands  attention,  in 
the  order  of  time,  is  that  of  Dr.  John  Brown,  of 
Edinburgh.  This  original,  eccentric,  unfortunate 
man  framed  a  physiological  and  pathological 
theory,  which,  amidst  great  errors,  inconsistencies 
and  contradictions,  contains  many  vigorous  con- 
ceptions of  truth  and  nature,  and  some  which  it  is 
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probable  the  improvements  of  future  times  will 
serve  much  further  to  elucidate  and  confirm. 

Brown  assumed,  as  the  foundation  of  his  system, 
the  existence  of  an  unknown  principle,  on  which, 
when  acted  upon  by  stimuli,  all  the  phenomena  of 
life,  health  and  disease  depend,  and  which  he  de- 
nominated excitability.  This  excitability  lie  be- 
lieved to  vary  in  different  animals,  and  in  the  same 
animal  at  different  times.  As  it  is  more  intense, 
the  animal  is  more  susceptible  of  the  action  of  ex- 
citing powers.  Exciting  powers,  or  stimuli,  may 
be  referred  to  two  classes  ;  either  external,  as  heat, 
food,  wine,  poisons,  contagions,  the  blood,  se- 
creted fluids  and  air;  or  internal,  such  as  the  func- 
tions of  the  body  itself,  muscular  motion,  thought, 
emotion  and  passion.  Excitability  produces  no 
effect,  or  rather  does  not  exist,  unless  exciting 
powers  are  applied;  for  if  they  are  entirely  with- 
drawn, death  as  certainly  ensues  as  when  excita- 
bility is  consumed  by  the  excessive  application  of 
them;  \\{Q\^\\\Qx<ciQ>x^?L  forced  state.  Excitement 
may  be,  in  just  measure,  too  great  or  too  small. 
Stimuli  applied  in  due  proportion  produce  that  just 
degree  of  excitement  which  constitutes  the  state 
of  health.  If  the  stimuli  are  diminished  below  the 
healthy  proportion,  he  supposed  the  excitability 
to  accumulate  ;  if  increased  beyond  this  propor- 
tion, to  be  expended;  and  on  these  opposite  states 
he  attempted  to  found  a  theory  of  diseases,  de- 
nominating the  former  direct,,  the  latter  indirect 
debility.  Diseases  he  divided  into  two  classes, 
jSthenic  and  Asthenic,  or  such  as  arise  from  in- 
creased or  diminished  excitement.  He  believed 
no  agent  on  the  living  body  could  properly  receive 
the  title  o^  sedative ;  and  insisted  that  every  povver 
that  acts  on  such  a  body  is  stimulant,  or  produces 
excitement  by  expending  excitability.  Whatever 
powers  therefore  may  be  employed,  and  however 
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they  may  vary  from  such  as  are  habitually  applied 
to  produce  due  excitement,  they  can  only  weaken- 
the  system  by  urging  it  into  too  much  motion,  or 
suffering  it  to  sink  into  languor.  He  is  supposed 
to  have  included  both  the  nervous  and  muscular 
powers  under  the  term  of  excitability ;  yet  he  did 
not  consider  the  excitability  as  a  property  residing 
in  and  depending  upon  the  mechanism  of  particu- 
lar parts,  but  as  an  uniform,  undivided  property, 
pervading  the  whole  system,  which  cannot  be 
affected  in  any  one  without  being  affected  in  a 
similar  manner  in  every  other  part. 

Dr.  Brown  supposes  the  proximate  cause  of 
fever  to  consist  in  debility,  which  may  be  either 
direct  or  indirect,  according  to  the  nature  of  the 
noxious  powers  previously  applied  to  the  system. 
Hence  he  makes  two  divisions  of  fevers:  1st. 
Those  which  depend  on  direct  debility,  such  as 
intermittent  fevers,  typhus,  &c.  2d.  Those  which 
depend  on  indirect  debility,  such  as  malignant 
fever,  confluent  small-pox,  plague,  &;c.  Having 
therefore  assigned  to  fever  its  place  in  his  series  of 
descending  excitement,  he  neglected  particularly 
to  inquire  into  its  symptoms,  or  to  enlarge  on  its 
treatment.  Thus  debility,  which  was  the  first  link 
in  the  chain  of  Dr.  Cullen,  formed,  according  to 
the  theory  of  Dr.  Brown,  the  essence  of  fever. 
He  altogether  denied  the  existence  of  spasm;  he 
ridiculed  re-action  and  the  vis  medicatrix  naturce ; 
and  he  wholly  overlooked  the  phenomena  of  mor- 
bid association  and  morbid  heat. 

In  a  word,  the  basis  of  Dr.  Brown's  system 
seems  to  be  this;  in  whatever  state  of  the  body, 
ivhether  healthy  or  diseased,  there  always  exists 
either  too  strong  or  too  weak  an  excitement. 
Hence  there  can  be  only  two  species  of  disease, 
two  methods  of  treatment,  and  two  kinds  of  me- 
dicinal  agents. 
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In  framing  his  system,  Brown  seems  to  have 
combined  the  irritabilifij  and  sensibility  of  Hal- 
LER  to  form  his  excitability ;  and  to  that  eminent 
physiologist  he  was  probably  more  indebted  for  the 
first  hints  of  his  doctrine,  and  especially  for  the 
facts  on  which  it  is  founded,  than  to  any  preceding 
writer.  His  general  principles  are  supposed  more 
correctly  to  suit  the  condition  of  the  animal  econo- 
my in  health  than  in  disease.  The  fundamental 
position,  that  excitability  is  accumulated  and  ex- 
pended in  the  inverse  ratio  of  the  stimulation,  ap- 
pears to  be  confirmed  by  many  facts  concerning 
the  application  of  heat  and  the  taking  in  of  food, 
during  the  healthy  states  of  the  body,  or  when  it 
is  only  affected  by  cold  or  hunger.  Whether  it 
equally  holds  good  in  the  state  of  disease  is  more 
liable  to  doubt.  He  was  acquainted  with  only 
one  mode  of  action  of  the  living  principle,  that 
which  has  been  described  by  a  succeeding  theorist 
under  the  name  af  irritation ;  while  he  was  wholly 
regardless  of  the  influence  of  sensation,  volition 
and  association.  He  neglected,  or  was  ignorant 
of  most  of  the  important  relations  which  the  doc- 
trines of  modern  chemistry  bear  to  the  animal 
economy,  and  to  the  composition  of  animal  mat- 
ter. These,  however,  comprise  only  a  small  por^ 
tion  of  the  criticisms  to  which  this  system  is  ex^ 
posed. 

But  with  all  these,  and  many  more  faults,  it 
cannot  be  denied  that  the  praise  of  genius  and  ori- 
ginality in  an  eminent  degree  belongs  to  Dr.  Brown. 
The  simplicity,  comprehensiveness  and  consist- 
ency, as  well  as  novelty,  of  his  system,  gave  it 
a  very  seducing  appearance,  and  contributed  great- 
ly to  its  prevalence.  One  of  the  greatest  excel- 
lences of  it,  as  applied  not  only  to  the  practice  of 
physic,  but  to  the  general  conduct  and  preserva-^ 
tion  of  health,  is,  that  it  impresses  on  the  mind  a 
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sense  of  the  impropriety  and  danger  of  suddenly 
going  from  one  extreme  of  excitement  to  another/ 

Near  the  close  of  the  eighteenth  century,  a  new- 
medical  theory  was  presented  to  the  world  by  Dr. 
Erasmus  Darwin,  in  his  celebrated  work  which 
he  entitled  Zoonomia. 

According  to  this  theory,  there  is,  in  every  part 
of  the  animal  system,  a  living  principle,  which  is 
termed  Sensorial  Power,  which  is  considered  as 
the  immediate  cause  of  all  its  motions,  and  is  sup- 
posed to  be  secreted  in  the  brain  and  spinal  mar- 
row. This  sensorial  power  is  capable  of  beino- 
acted  upon  in  four  different  ways,  or  it  possesses^ 
in  other  words,  four  different  faculties  or  modes 
of  action,  which,  in  their  passive  state,  are  de- 
nominated irritability,  sensibility,  voluntarity,  and 
associability ;  and  in  their  active  state,  or  during 
exertion,  they  are  termed  irritation,  sensation,  vo- 
lition, and  association.  The  faculty  termed  irrita- 
tion is  exerted,  and  produces  fibrous  motions  in 
consequence  of  the  stimulus  of  external  bodies 
acting  on  any  part  of  the  system  where  sensorial 
power  resides.  That  of  sensation  is  exerted  in 
consequence  of  the  stimulus  of  pleasure  or  pain, 
occasioned  by  fibrous  motions  originally  produced 
by  the  sensorial  power  of  irritation.  That  of  vo- 
lition is  exerted  in  consequence  of  the  stimulus  of 
desire  or  aversion,  occasioned  by  fibrous  motions, 
which  had  been  previously  produced  by  the  senso- 
rial power  of  sensation.  That  of  association  is  at 
first  exerted  in  consequence  of  the  stimulus  of 
fibrous  motions,  previously  occasioned  by  irritation, 
sensation,  or  volition. 

Having  thus  stated  the  various  modes  of  action  of 
the  sensorial  power.  Dr.  Darwin  proceeds  to  de- 
liver the  other  fundamental  principles  of  his  theory, 

r  See  Prown's  Eltmenttf  passiiw. 
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During'  the  application  of  any  of  the  above- 
mentioned  stimuli,  tlie  sensorrai  power  becomes 
exhausted;  on  the  contrary,  while  any  of  them  are 
withdrawn,  it  becomes  accumulated. 

In  order  to  illustrate  and  establish  his  important 
doctrine  of  association,  Dr.  Darwin  asserts  that 
there  are  various  circles  of  associate  motions  in  the 
animal  system,  wdiich  may  take  their  names  from 
that  faculty  of  the  sensorial  pov/er  by  which  they 
are  introduced.  Those  circles,  for  example,  w^hich 
are  introduced  by  an  irritative  motion,  may  be 
termed  irritative  associate  motions;  and,  in  like 
manner,  the  sensitive  and  voluntary  associate  mo- 
tions are  produced  and  denominated.  All  these 
several  circles  of  motions  act  on  one  another  by 
means  of  the  sensorial  power  of  association;  they 
may  be  affected  by  other  sensorial  motions,  such 
as  those  of  irritation,  sensation  and  volition;  and 
they  may  be  considered  as  compounded,  each  one 
of  smaller  circles;  as  for  instance,  the  great  circle 
of  irritative  associate  motions  may  be  supposed  to 
be  made  up  of  smaller  circles  of  the  same  kind. 

Conformably  to  this  scheme  of  association,  the 
introductory  link  of  any  circle  of  associate  motions 
may  have  its  action  increased,  diminished,  or  sus- 
tained in  the  natural  degree.  The  first  may  take 
place  either  in  consequence  of  excess  of  sensorial 
power,  the  stimuli  being  in  their  accustomed  de- 
gree; or  in  consequence  of  excess  of  stimuli,  the 
sensorial  power  being  in  its  natural  degree;  or  irl 
consequence  of  excess  of  both.  The  second  may 
arise  either  from  want  of  sensorial  power,  the 
stimulus  being  in  its  usual  degree;  or,  from  sub- 
duction  of  stimuli,  the  sensorial  power  being  in  its 
natural  quantity;  or  from  want  of  sensorial  powet 
and  subduction  of  stimuli.  The  third  takes  place, 
when  both  the  sensorial  power  and  the  stimuli  are 
in  proper  degree.     In  some  cases,  the  morbidlv  in- 
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creased,  as  well  as  the  morbidly  diminished  actions 
of  the  introductory  link  o^^  a  circle  of  associate  mo- 
tions are  followed  by  similar  actions  of  the  other 
links;  at  other  times,  by  contrary  actions:  In  the 
former  case  there  is  direct,  in  the  latter,  reverse 
sympathy.  The  morbidly  diminished  actions  aris- 
ing from  siibduction  of  stimuli  are  sooner  relieved 
than  such  as  are  occasioned  by  want  of  sensorial 
power.  The  morbidly  increased  actions  which 
arise  from  excess  of  sensorial  power  are  more  vio- 
lent than  those  which  are  produced  by  excess  of 
stimuli.  Hence  inflammatory  diseases  are  common- 
ly preceded  by  subduction  of  stimuli,  and  conse- 
quent accumulation  of  sensorial  power.  But  when 
excess  of  sensorial  power  is  acted  upon  by  excess 
of  stimuli,  the  exertion  which  follows  is  far  greater 
and  more  destructive.  Hence  the  mortification 
of  frozen  limbs  when  brought  near  the  fire. 

According  to  Dr.  Darwin,  all  those  parts  which 
are  subjected,  during  health,  to  perpetual  action,  as 
the  heart  and  arteries,  accumulate  sensorial  power 
faster  when  impeded,  than  those  which  are  sub- 
jected only  to  intermitted  action.  When  stimuli, 
which  are  usually  applied  to  any  particular  part  of 
the  system,  are  withdrawn,  an  accumulation  of  sen- 
sorial power  takes  place  there,  proportioned  to  the 
subduction  of  those  stimuli  and  to  the  state  of  that 
part. 

The  exertion  of  any  part  of  the  system.  Dr. 
Darwin  believes,  may  be  proper,  or  greater,  or 
smaller  than  it  ought  to  be.  AH  diseases,  there- 
fore, originate  in  the  exuberance,  deficiency,  or 
retrograde  action,  of  the  faculties  of  the  sensorium, 
as  their  proximate  cause;  and  consist  in  the  dis- 
ordered motions  of  the  fibres  of  the  body,  as  the 
proximate  effect  of  the  exertions  of  those  dis- 
ordered faculties.  Hence,  in  conformity  with  the 
principles  before  mentioned,    health,    inflamma- 

iN 
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tion,  and  the  various  degrees  of  exhaustion  of  sen- 
sorial power,  or  torpor  from  accumulation  of  sen- 
sorial power,  will  be  found  to  ensue. 

After  premising  these  general  principles,  and  de- 
ducing from  them  many  important  doctrines  con- 
cerning; the  sound  and  diseased  states  of  the  ani- 
mal  system,  Dr.  Darwin  proceeds  to  offer  his 
theory  of  fever,  which,  whatever  may  have  been 
the  remote  cause  of  it,  he  supposes  to  consist  in  the 
increase  or  di:miniition  of  direct  or  reverse  associated 
viotions.  It  commences  in  a  particular  organ,  oc- 
cupies one  or  more  disordered  tribes  or  trains  of  as- 
sociate motions,  and  is  more  or  less  complicated 
according  to  the  number  of  such  disordered  tribes. 

Dr.  Darwin's  doctrine  of  fever  may  therefore 
be  considered  as  follows.  When  the  torpor  of  any 
part  of  the  system,  owing  to  deficient  irritation,  oc- 
casioned either  by  the  subdue  tion  of  the  natural 
stimuli,  and  consequent  accumulation  of  sensorial 
power,  or  by  the  application  of  powerful  stimuli 
and  consequent  exhaustion  of  the  same  living  prin- 
ciple, is  such  as  to  occasion  diminished  action  of 
that  part,  the  following  effects  will  take  place: 
the  next  link  of  the  tribe  of  associate  motions  falls 
also  into  a  torpor,  from  defect  of  excitement  of 
the  sensorial  powder  of  association,  and  so  the  sub- 
sequent one,  till  a  general  torpor  affects  the  sys- 
tem. This  constitutes  the  cold  paroxysm  of  fever. 
This  general  torpor  remains  till  the  accumulation 
of  the  sensorial  power  of  association  is  formed, 
which  overbalances  that  defect  of  excitement  of  as- 
sociation, and  then  the  torpor  ceases,  and  the  hot 
fit  of  fever  is  produced.  When  the  torpor  of  the 
part  first  affected  is  occasioned  by  the  subduction 
of  the  natural  stimuli,  this  is  likewise  thrown  inta 
increased  action  during  the  hot  fit.  But  if  it  arise 
from  exhaustion  of  sensorial  power,  the  part  re- 
mains in  a  torpid  state  during  the  hot  fit.  The  torpor 
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.induced  by  the  subduction  of  natural  stimuli,  as  it 
is  overcome  at  the  end  of  the  cold  fit,  always  gives 
rise  to  fevers  of  strong  pulse;  since,  in  such  case, 
all  the  parts  of  the  system  have  their  actions  in- 
creased during  the  hot  fit.  The  torpor  arising  from 
the  exhaustion  of  sensorial  power  produces  vari- 
ous effects,  according  to  the  part  in  which  it  takes 
place.  When  seated  in  the  stomach,  it  always 
produces  continued  fever,  with  weak  pulse.  In 
this  case,  in  consequence  of  the  torpid  state  of  the 
stomach,  the  arterial  system  likewise  falls  into  tor- 
por, from  defect  of  the  excitement  of  association ; 
therefore  an  accumulation  of  the  sensorial  power 
of  association  takes  place  in  the  arterial  system. 
But  this  accumulation  is  so  great,  ov^ing  to  the 
uninterrupted  actions  of.  the  stomach,  catenated 
with  those  of  the  arterial  system,  that  it  affects 
the  next  link  of  the  associate  train,  that  is,  the 
capillaries  of  the  skin,  with  increased  energy. 
Hence  these  last,  in  this  kind  of  fever,  are  per- 
petually exerted  with  great  increase  of  action. 
When  torpor  affects  the  secerning  vessels  of  the 
brain,  it  produces  fever  with  arterial  debility.  In 
this  case,  the  secretion  of  sensorial  power  being 
more  or  less  impaired,  languid  actions  of  every 
part  of  the  system  must  be  the  consequence.  In 
fevers  from  this  cause,  the  action  of  the  capilla- 
ries is  diminished  with  that  of  all  the  rest  of  the 
system.  Hence  the  heat  of  the  body  does  not  rise 
above  the  natural  standard,  and  sometimes  it  is 
even  lower  throughout  the  course  of  the  disease; 
a  phenomenon  which  serves  to  direct  the  attention 
to  this  cause.  When  torpor,  from  exhaustion  of 
sensorial  power,  affects  other  parts  of  the  system 
sympathetically  associated  with  the  stomach,  such 
as  the  liver,  spleen,  &:c.  the  stomach  falls  into  tor- 
por, from  defect  of  the  powder  of  association,  and. 
In  like  manner,  the  arterial  system,  till  a  general 
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torpor  is  formed,  which  constitutes  the  cold  fit. 
During  this  cold  fit,  an  accumulation  of  the  asso- 
ciative sensorial  power  takes  place  in  the  stomach, 
arterial  system,  &c.  which  more  than  compensates 
this  defect  of  excitement  in  the  sensorial  power 
of  association;  consequently  all  these  parts  are 
thrown  into  increased  action.  This  constitutes  the 
hot  fit,  w^hich,  according  to  the  degree  of  accu- 
mulation of  the  sensorial  power  of  association,  and 
the  force  of  stimuli  applied  to  it,  will  produce  va- 
rious effects.  Hence  various  kinds  of  intermittent 
fevers;  or  these  increased  actions  may  be  in  such 
degree  as  to  produce  sensation,  and  thereby  oc- 
casion inflammatory  fevers:  or,  lastly,  such  in- 
creased actions  may,  in  consequence  of  their  vio- 
lence, produce  a  smaller,  or  greater,  or  complete 
exhaustion  of  sensorial  power  in  some  part  essential 
to  life.  Hence  various  kinds  of  continued  fevers 
with  arterial  debility,  or  even  death. 

On  this  extensive  scale  of  sympathy  and  associa- 
tion. Dr.  Darwin  endeavours  to  account  for  a 
great  number  of  the  phenomena  of  diseases,  and 
especially  for  those  of  fever.  From  the  same  doc- 
trine he  deduces  the  indications  of  cure,  and  ex- 
plains the  operation  of  the  remedies  by  which  these 
indications  are  fulfilled." 

The  extensive  and  accurate  observations  of  the 
laws  of  organic  life,  the  sagacious  conjectures  and 
profound  reflections  which  abound  in  ih^Zooiwrnia, 
must  be  greatly  admired.  The  most  competent 
judges  seem  to  concur  in  pronouncing  it  the  ablest 
.  medical  work  of  the  eighteenth  century.     In  col- 


j  The  number  of  compartments  which  belong  to  the  system  of  medical 
philosophy  delivered  in  Zoouomia,  the  cycles  and  epi-cycles,  and  the  variety 
and  intricacy  of  the  relations  they  bear  to  each  other,  render  it  difficult  to 
comprize,  within  a  short  compass,  such  an  abstract  as  can  do  justice  to  the 
ingenuity  and  learning  of  the  celebrated  author.  If  this  attempt  should  be 
found  unsuccessful,  the  difficulty  of  combini:ng  clearness  and  brevity  in 
sketches  of  such  a  kind  will  not  be  forgotten.  '     ' 
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lecting  and  arranging  the  facts  belonging  to  animal 
life,  and  unfolding  the  influence  of  morbid  associa- 
tion, which  involves  the  essence  of  diseases,  the 
author  undoubtedly  excels  all  preceding  writers. 
Still,  however,  his  work  must  be  allowed  to  labour 
under  great  faults  and  radical  deficiencies.  In 
many  instances  he  gives  the  rein  to  \\\s  imagina- 
tion, and  suffers  fanciful  speculations  to  usurp  the 
place  of  facts  and  legitimate  reasoning.  His  doc- 
trine of  the  retrograde  action  of  the  absorbents,  of 
%vhich  he  makes  such  frequent  and  important  use, 
in  a  great  many  various  states  of  disease,  may  be 
mentioned  as  one  of  those  which  seem  to  want 
confirmation.  And  there  is  reason,  indeed,  to  ap- 
prehend that  errors  still  more  fundamental  and  es- 
sential have  crept  into  this  vast  plan  for  binding 
together  the  scattered  facts  of  medical  knowledge, 
and  converging  into  one  point  of  view  the  laws  of 
animated  nature.  That  interesting  doctrine  com- 
mon to  Dr.  Brown  and  Dr.  Darwin,  that  all  the 
phenomena  of  life  are  to  be  explained  on  the  prin- 
ciple of  the  excitability  or  sensorial  power  beirfg 
accumulated  and  expended,  in  the  inverse  ratio  of 
stimulation,^  however  elegantly  it  may  admit  of 
illustration  by  the  use  of  heat,  light  and  food,  after 
coldness,  darkness  and  hunger,  seems  to  fail  in  its 
application  to  many  morbid  states  of  the  system. 
It  appears,  on  the  contrary,  often  to  happen  that 
excitement  and  excitability  arc  increased  at  the 

t  The  originality  of  some  of  the  leading  doctrines  delivered  by  Dr.  Dar- 
win has  been  called  in  (|uestIon,  He  himself  recognizes  the  coincidence 
of  some  of  his  opinions  with  those  of  Dr.  Brown  ;  but  contends  that  he 
arrived  at  his  conclusions  on  those  subjects  by  a  different  train  of  reasoning 
from  that  of  the  Scottish  theorist.  He  also  declares,  and  asserts  that  his 
friends  are  able  to  attest,  the  fact,  that  the  greater  part  of  his  work  had  lain 
by  him  tiventy  years  before  its  publication.  These  facts  evidently  prelude 
the  probability  of  his  being  much,  if  at  all,  indebted  to  Dr.  Brown'.  Dr. 
Hartley  seems  to  have  been  the  first  who,  cV-arly  and  with  effect,  cm- 
ployed  the  principle  of  association  to  account  for  the  phenomena  of  the  ani- 
mal economy.  (See  Observations  on  Man.)  It  is  not  improbable  that  Dr. 
Darwin  was  indebted  to  him  for  some  hints  in  forming  his  great  work. 
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same  time,  and  perhaps  still  oftener  that  they  are 
diminished  and  wasted  together.""  The  radical 
defect  in  every  inquiry  of  this  kind  is  our  unac- 
quaintance  with  the  nature  of  the  vital  principle, 
a  defect  which  the  scantiness  and  imperfection  of 
all  human  knowledge  does  not  seem  likely  speedily 
to  supply. 

In  a  review  of  the  systematic  arrangements  of 
medical  knowledge,  which  have  been  undertaken 
in  the  course  of  the  eighteenth  century,  it  would 
be  improper  to  pass  without  notice  the  learned 
and  laborious  work  of  M.  Lieutaud,  first  Phy- 
sician to  the  Monarch  of  France,  published  nearly 
fifty  years  ago,  under  the  title  of  Synopsis  Universce 
Medicince.  This  singular  work  was  attempted  on 
the  plan  of  collecting  all  the  facts  that  experience 
has  taught,  without  any  reasoning  concerning  their 
causes.  But  the  total  want  of  method,  perhaps 
the  unavoidable  result  of  the  plan,  continually  intro- 
duced such  confusion  as  to  render  this  performance 
much  less  instructive  and  useful  than  might  have 
been  expected. 

It  may  also  appear  improper  to  omit  some  no- 
tice of  a  theory  of  fevers,  formed  by  the  late  Sir 
JohnPringle,  which,  from  its  peculiar  character, 
has  been  denominated  the  putrid  theory.  Having 
been  long  conversant  with  the  malignant  diseases 
of  camps  and  military  hospitals,  that  respectable 
physician  adopted  the  notion  of  miasmata  and  con-; 
tagions  operating  like  a  ferment  on  the  animal 
fluids,  and  thereby  producing  putrid  fevers.  This 
doctrine  of  fevers,  however,  is  regarded  as  so 
vague  and  improbable  that  few  have  been  induced 
to  adopt  it. 

•»  The  author  Is  aware  that  Dr.  Darwin's  theory  makes  provision  t« 
meet  this  difficulty  and  to  explain  it;  but  whether  the  explanation  be  suffi- 
ciently satisfactory,  reniains  to  be  decided. 
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Among  living  authors,  many  have  been  so  justly 
distinguished  for  their  efforts  to  improve  the  theory 
and  treatment  of  diseases,  that  it  v^ould  be  inex- 
cusable to  omit  their  names  in  this  retrospect. 
Our  learned  and  excellent  countryman,  Dr.  Rush, 
stands  in  the  first  rank  of  medical  theorists  in  the 
United  States.  His  doctrine  of  the  proximate 
cause  of  fever  is  the  result  of  a  long,  vigilant  and 
enlightened  attention  to  the  phenomena  of  febrile 
diseases,  and  to  the  various  plans  of  cure  which 
his  extensive  learning  enabled  him  to  survey.  The 
pathology  of  the  blood-vessels,  which  had  been 
too  much  neglected  by  preceding  theorists,  seems 
to  have  employed  a  principal  share  of  his  attention 
in  framing  his  doctrine  of  fevers;  which  makes 
their  proximate  cause  consist  of  a  convulsion  in  the 
sanguiferous,  hut  more  particularly^  in  the  arterial 
system.  In  conformity  to  this  opinion,  his  decisive 
and  energetic  treatment  of  febrile  diseases  is 
chiefly  directed  to  the  reduction  of  excessive,  and 
the  liberation  of  oppressed  action,  by  depletion,  and 
other  analogous  means;  or  to  the  support  of  feeble 
action  by  appropriate  stimulants;  and  afterwards 
to  the  transfer  of  remaining  morbid  action,  of 
wdiatever  kind,  from  the  vascular  system  to  parts 
less  essential  to  life.'' 

The  inquiries  concerning  the  nature  and  consti- 
tution o[  pestilential  fluids,  which  have  been  pro- 
secuted with  great  learning  and  ingenuity  by  Dr. 
MiTCHiLL,  so  radically  concern  many  of  the  lead- 
ing doctrines  of  diseases,  that  they  may  justly  be 
said  to  embrace  a  new  theory.  His  doctrine,  as 
was  before  mentioned,  is  this,  that  the  acid  offspring 
ot  putreiaction,  composed  of  oxygen  and  azote 
(which  latter  he  denominates  septon)  chemically 
united,  forms  the  febrile  poison  whose  ravages  are 
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often  so  fatally  experienced ;  and  that  alkaline  and 
calcareous  substances  afford  the  best  means  of  ex- 
tinguishing its  virulence.  The  evidence  he  ad- 
duces to  maintain  this  doctrine,  drawn  from  an- 
cient as  well  as  modern  authorities,  and  from  facts 
observed  in  all  parts  of  the  globe,  does  equal 
honour  to  his  diligence  and  erudition. 

In  Germany  there  are  several  eminent  physi- 
cians who  lately  have  published  systems  of  medi- 
cal doctrines,  which  are  said  considerably  to  differ 
from  all  preceding  ones,  and  which  attract  much  at- 
tention in  that  enlightened  part  of  Europe.  Among 
these,  the  names  of  Reil,  Roschlaub,  and  Hufe- 
LAND  deserve  particularly  to  be  mentioned;  but 
the  confinement  of  their  opinions  to  the  Germ.an 
language  prevents  them  from  being  sufficiently- 
known  to  give  any  account  of  them  in  this  review. 

Within  a  few  years  Dr.  Reich,  of  that  country, 
has  presented  to  the  public  a  new  theory  of  fevers^ 
which  seems,  however,  to  have  attracted  but  little 
attention,  and  it  is  believed  is  now  fahing  into 
neglect.  His  fundamental  doctrine  is,  that  fevers 
are  produced  by  destruction  of  the  equilibrium  be- 
tween oxygen  and  the  other  principles  which  enter 
into  the  composition  of  the  animal  body;  and  that 
fevers  may  be  most  speedily  cured  by  introducing 
and  restoring  equally,  to  all  parts  of  the  body,  such 
a  quantity  of  oxygen  as  is  necessary  to  re-establish 
the  equilibrium  between  the  different  constituent 
parts.  And  hence  he  infers  that  acids,  especially 
the  mineral  acids,  and  particularly  the  muriatic 
acid,  are  more  adapted  than  any  other  remedies  to 
the  cure  of  fevers. 

Among  the  improvements  which  occurred  to- 
wards the  close  of  the  eighteenth  century,  Pneit- 
matic  Medicine  holds  a  distinguished  rank.  The 
knowledge  of  the  gases  in  the  last  quarter  of  the 
century  assumed  a  regular    and  scientific  form; 
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and  the  analysis  of  the  atmosphere  by  Schekle  and 
Lavoisier,  at  that  period,  gave  a  new  aspect  to 
many  doctrines  of  the  animal  economy,  both  in  its 
healthy  and  diseased  state.  When  the  composition 
of  the  atmosphere,  its  influence  in  the  function  of 
respiration,  and  the  constitution  of  animal  matter, 
were  ascertained,  it  was  natural  to  suppose  that 
many  of  the  gases  received  into  the  lungs  in  breath- 
ing might  become  powerful  remedies.  M.  Four- 
CROY  took  the  lead  in  this  inquiry,  and  was  soon 
assisted  by  the  exertions  of  Dr.  Girtanner.  Dr. 
Beddoes  was  the  first  who  introduced  tlie  pneu- 
matic practice  into  Great-Britain,  where  it  appears 
to  have  been  more  assiduously  cultivated,  and  ap- 
plied to  a  greater  variety  of  medical  purposes  than 
in  any  other  country.  The  names  of  Davy, 
Thornton,  and  Townshend  are  also  to  be  men- 
tioned among  the  most  enterprising  cultivators  and 
improvers  of  this  practice.  The  sanguine  expec- 
tations of  those  who  first  proposed  this  mode  of 
applying  remedies  seem  hitherto  scarcely  to  have 
been  answered:  but  how  far  industry  and  inge- 
nuity may  hereafter  vary  and  improve  the  prac- 
tice, must  be  left  to  the  decision  of  time. 

The  methodical  arrangement  of  diseases,  called 
Nosology,  had  its  birth  in  the  eighteenth  century. 
This  consists  in  a  systematic  distribution  of  dis- 
eases into  classes,  orders,  genera,  and  species,  on 
the  plan  of  natural  history.  This  scheme  of  ar- 
rangement was  first  conceived  by  Sydenham,  and 
afterwards  by  Baglivi,  towards  the  close  of  the 
seventeenth  century.  For  the  first  actual  attempt 
the  world  is  indebted  to  Francois  Boissier  de 
Sauvages,  an  eminent  Professor  of  Medicine  at 
Montpelier,  who  published  his  laborious  work  in 
the  early  part  of  the  eighteenth  century.  After 
Sauvages,  this  subject  was  cultivated  by  Linnaeus, 
to  whose  genius  tor  arrangement  every  branch  of 
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natural  history  is  so  greatly  indebted ;  by  Rodol- 
PHUS  Augustus  Vogel,  of  Goettingen;  by  John 
Baptist  Sagar,  of  Iglavv,  in  Moravia^  by  Dr, 
CuLLEN,  of  Edinburgh;  by  Dr.  Macbride,  of 
Dubhn;  and  by  Dr.  Darwin,  in  his  Zoonomia; 
besides  some  others  of  inferior  note.  For  some 
time  past,  the  influence  of  Nosology  has  been  evi- 
dently on  the  decline.  The  ever-varying  forms 
of  diseases  are  so  dissimilar  to  the  steady  and  fixed 
character  of  the  objects  belonging  to  the  three 
kingdoms  of  nature,  that  it  is  difficult  to  account 
for  the  confidence  and  zeal  v^ith  which  this  sub- 
ject has  been  cultivated  by  some  distinguished 
names.  It  cannot,  however,  be  denied,  that  noso- 
logical inquiries  have  produced  many  good  effects; 
they  doubtless  promote  the  discrimination  of  dis- 
eases ;  and  many  of  the  questions  they  involve  are 
extremely  interesting  to  the  practical  physician. 
An  undue  reliance  upon  nosology,  and  allowing 
it  to  substitute  names  for  realities,  seem  to  have 
produced  the  mischief  which  has  thrown  it  into 
discredit. 

The  cool  regimen  in  fevers  constitutes  one  of  the 
most  universally  acknowledged  improvements  in 
the  practice  of  physic  of  the  eighteenth  century. 
A  revolution  on  this  point  was  begun  by  the  new 
and  interesting  doctrines  which  the  sagacity  of 
Sydenham  had  enabled  him  to  develope  towards 
the  latter  part  of  the  preceding  age.  Every  day's 
additional  experience  gave  some  new  confirmation 
of  this  important  practice.  A  further  acquaint- 
ance with  the  diseases  of  hot  climates,  where  the 
pleasantness  as  well  as  the  efficacy  of  coolness  in 
fevers  had  overcome  the  opposition  both  of  theory 
and  prejudice,  gave  a  deep  blow  to  the  alexiphar- 
mic  and  heating  system.  The  good  effects  of 
coolness  in  the  small-pox,  and  more  especially  in 
the  improved  stages  of  the  inoculation  of  that  dis- 
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^asc,  seem  to  have  settled  the  detennuiatlon  of 
jHiysicians  to  extend  the  same  remedy  to  the  treat- 
ment of  fevers.  And  the  conviction  since  wrought 
by  experience  and  observation,  both  on  the  public 
and  medical  mind,  may  now  be  said  to  have 
established  this  improvement  on  the  jfirmest  basis. 

It  is  remarkable  that  although  the  use  of  cold 
air  and  cold  w^ater  had  been  recommended  in  ar- 
dent fevers  by  Hippocrates,  Galen,  Celsus, 
and  most  of  the  celebrated  physicians  of  antiquity, 
as  well  as  by  many  eminent  moderns,  it  was  dis- 
countenanced by  BoERHAAVE  and  all  the  disciples 
of  his  school.  In  his  commentator  Van  Swieten, 
and  in  the  writings  of  Pringle,  Cleghorn,  Lind^ 
and  even  Cullen,  little  is  to  be  found  in  commen- 
dation of  this  salutary  practice.  It  remained  for  the 
learned  and  judicious  Dr.  Currie,  of  Liverpool,  in 
Great-Britain,  to  extend  the  cool  regimen  in  fevers, 
by  adding  to  the  use  of  cool  air  and  cold  drinks, 
the  affusion  of  cold  water  over  the  surface  of  the 
body,  when  in  a  very  dry  and  heated  state.  This 
remedy,  the  application  of  which,  by  long  ex- 
perience, he  has  been  enabled  precisely  to  regulate 
and  determine,  may  be  confidently  pronounced  to 
be  one  of  the  greatest  of  modern  improvements  in 
the  practice  of  physic.'" 

In  the  course  of  the  century  under  review,  some 
particular  diseases  have  been  treated  with  more 
success  than  in  former  periods.  It  may  not  be  im- 
proper to  direct  the  attention  of  the  reader  to  a 
few  of  the  most  remarkable  of  these. 

The  triumph  of  medicine  over  the  Small-Pox  has 
been  completed  in  the  eighteenth  century.  This 
scourge  of  the  human  race  has  exceeded  all  other 
diseases  in  the  number  of  its  victims,  and  in  the 
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frequency  of  deformity,  blindness,  and  other  dread- 
ful consequences  inflicted  on  such  as  escaped  with 
their  lives. 

The  practice  of  Inoculation  has  reduced  this 
frightful  malady  to  such  a  degree  of  mildness  and 
safety  that  it  no  longer  excites  the  terror  of  the 
community.  The  date  of  this  interesting  discovery 
is  lost  in  the  obscurity  of  tradition  and  immemo- 
rial usage.  Traces  of  it  may  be  found  among  the 
traditions  of  many  former  ages  in  Great-Britain, 
particularly  in  Wales  and  the  Highlands  of  Scotland, 
in  Italy,  France,  Germany,  Denmark,  Sweden, 
and  some  other  parts  of  Europe,  in  Africa  and 
Asia,  particularly  in  Hindostan  and  China.' 

But  the  eighteenth  century  may  boast  of  the  first 
regular  and  satisfactory  notices  of  this  noble  im- 
provement, and  of  making  it  to  be  understood  and 
practised  in  an  intelligent  manner  among  all  the 
enlightened  part  of  mankind.  It  is  generally  said 
that  the  Circassians  first  inoculated  their  children 
in  order  to  rear  them  as  slaves  for  the  Turkish  Se- 


«  It  is  a  remarkable  fact,  that,  in  all  the  countries  above  mentioned, 
there  is  satisfactory  evidence  of  inoculation  for  the  small-pox  having  been 
practised  by  the  common  people,  for  many  years  before  its  introduction 
by  the  physicians  of  Great-Britain;  and,  in  some  of  them,  as  far  back  as 
tradition  can  be  traced.  It  is  also  a  still  more  remarkable  fact,  that  in 
Wales,  in  the  Highlands  of  Scotland,  among  the  ignorant  peasantry  of  G^/-- 
many,  in  the  interior  of  Africa^  and  in  several  parts  of  the  Asiatic  Conti- 
nent, distant  as  they  are  from  each  other,  differing  widely  as  they  do,  in 
manners,  customs,  laws  and  religion,  the  art  of  communicating  this  dis- 
ease by  inoculation  was  designated  by  the  singular  phrase  of  buying  the 
small-pox;  because  it  was  supcrstitiously  imagined  that  inoculation  would 
not  produce  the  proper  effect,  unless  the  person  from  whom  the  variolous 
matter  was  taken  received  a  piece  of  money,  or  some  article  in  exchange 
for  it.  See  Dr.  Woodville's  History  vf  Inoculation.  How  shall  we  ac- 
count for  so  many  different  and  distant  nations  agreeing  in  so  remarkable  a 
phrase  to  express  inoculation,  and  agreeing  also  to  connect  with  it  such  a  su- 
perstitious ceremony  ?  How  shall  we  account,  further,  for  this  art  being  con- 
fined chiefly  to  the  common  people,  or  the  less  civilized  part  of  mankind,  while 
the  learned  were  ignorant  of  it  ?  May  it  not  be  admitted  as  one  proof  of 
the  great  antiquity  of  the  practice,  that  precisely  that  portion  of  the  com- 
munity, whose  habits,  in  every  country,  are  in  general  mos-t  simple,  uni- 
form, and  stationary,  were  found  to  retain  a  practice  which  the  more 
polished  had  lost  I 
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raglio;  and  it  was  certainly  first  introduced  into 
Constantinople,  from  Georgia,  towards  the  end  of 
the  preceding  age.  From  Constantinople  the  Bri- 
tish nation  received  an  account  of  the  practice  of 
it  by  the  celebrated  Lady  M.  W.  Montague,  who 
caused  the  disease  to  be  thus  communicated  to  her 
own  children.  In  1721,  inoculation  was  first  re- 
gularly adopted  in  England;  and  in  the  succeed- 
ing year,  the  operation  being  performed  upon 
some  of  the  children  of  the  Royal  family,  it  soon 
began  to  be  in  vogue.  Objections  both  of  a  phy- 
sical, moral  and  religious  kind  were  urged  against 
this  new  practice,  with  great  zeal  and  intempe- 
rance, by  many  respectable  persons  of  the  medical 
and  clerical  professions,  as  well  as  by  others  of 
inferior  character.  These  objections,  for  some 
time,  excited  scruples  in  the  minds  of  many  well- 
disposed  people,  and  greatly  retarded  the  progress 
of  inoculation.  Having  at  length,  however,  sur- 
. mounted  these  difficulties,  the  value  of  the  dis- 
covery became  every  day  more  highly  rated,  and 
before  the  middle  of  the  century  might  be  con- 
sidered as  established  upon  the  firmest  basis. 

In  the  year  1721,  and  in  the  same  month  in 
which  the  daughter  of  Lady  Montague  was  inocu- 
lated in  England,  this  mode  of  communicating 
the  small-pox  was  introduced  at  Boston,  in  Mas- 
sachusetts. Dr.  Cotton  Mather,  one  of  the  Mi- 
nisters of  that  town,  having  observed,  in  a  volume 
o^  the  Philosophical  Tj-ansactions,  printed  in  Lon- 
don, some  communications  from  Constantinople 
and  Smyrna,  giving  a  favourable  account  of  the 
practice,  and  the  small-pox  beginning,  about  the 
same  time,  to  spread  in  the  town,  he  recom- 
mended to  the  physicians  of  his  acquaintance  to 
make  trial  of  inoculation.  They  all  declined  it  ex- 
cepting Dr.  BoYLSTON.  He  began  with  his  own 
phildren  and  servants.     But  the  degree  of  odium 
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which  he  drew  upon  himself  by  this  measure  i$ 
scarcely  credible.  The  physicians  in  general  highly 
disapproved  his  conduct.  Dr.  Douglass/  one  of 
their  number,  who  had  received  a  regular  medical 
education  in  Scotland,  his  native  country,  stood 
foremost  in  the  ranks  of  opposition.  He  wrote > 
declaimed,  and  employed  all  his  influence  against 
the  intrepid  innovator.  The  medical  gentlemen 
were  joined  by  the  populace,  who  were  so  much 
inflamed  against  what  they  esteemed  a  species  of 
murder,  that  Dr.  Boylston  was  in  danger  of  his 
life,'^  and  Dr.  Mather  was  scarcely  less  an  object 
of  popular  indignation.  But  the  greater  propor- 
tion of  the  Clergy  of  Boston  embarked  in  sup- 
port of  the  measure ;  they  preached  and  wrote''  in 
favour  of  it,  until,  at  length,  their  influence,  greatly 
confirmed  by  the  success  attending  Dr.  Boylston*s 
practice,  gradually  overcame  the  opposition;  and 
near  three  hundred  persons  were  soon  after  inocu» 
lated  in  Boston  and  the  neighbouring  towns.^ 


y  Dr.  Douglass  is  said  to  have  been  a  man  of  learning  and  talents.  He 
published  some  small  medical  pieces,  and  corresponded  with  Dr.  Golden, 
of  New- York,  who,  in  one  of  his  medical  communications,  speaks  of  him 
in  terms  of  high  respect.  He  was,  however,  conceited  and  arrogant, 
and  behaved  with  great  disingenuousness  in  his  opposition  to  Boylston. 

z  Dr.  Boylston's  house  was  attacked  with  so  much  violence,  that  he  and 
his  family  did  not  consider  themselves  safe  in  it.  He  was  assaulted  in  the 
streets,  loaded  with  every  species  of  abuse,  and  execrated  as  a  murderer. 
Indeed,  many  sober,  pious  people  were  deliberately  of  opinion, when  he  com- 
menced the  practice  of  inoculation,  that  if  any  of  his  patients  should  die, 
he  ought  to  be  capitally  punished.  A  bill  was  brought  into  the  Legislature 
for  prohibiting  the  practice,  under  severe  penalties,  and  actually  passed  the 
House  of  Representatives ;  but  some  doubts  existing  in  the  Council,  its  pro- 
gress was  arrested,  and  it  never  became  a  law.  See  Hutchinson's  His- 
tory of  Massachusetts,  vol.  ii.  p.  247,   &c. 

a  The  neivspapers  teemed  with  pieces  on  both  sides  of  this  interesting 
controversy;  and  especially  with  some  of  a  very  virulent  character,  from 
the  opponents  of  inoculation.  The  Couraut,  a  newspaper  edited  at  that 
time  by  a  brother  of  Dr.  Benjamin  Franklin,  took  a  decided  part  with 
Douglass  and  his  coadjutors.  The  young  philosopher  was  then  an  ap- 
prentice in  the  office,  and  employed  his  opening  talents  in  favour  of  the 
same  deluded  party.     M.  S.  Letter  of  the  Rev.  Dr.  Eliot  to  the  Authotx 

i  HuTCHiK  son's  History  of  Massachusetts ^  vol.  ii. 
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A  degree  of  the  same  prejudice  and  opposition, 
which  raged  with  so  much  violence  in  Boston, 
continued  to  be  manifested  not  only  there,  but 
also  in  many  other  places,  for  a  considerable  time 
afterwards.  But  the  practice  gradually  gained 
ground,  and  became  general  in  New-England;  iii 
a  few  years  it  was  adopted  in  New-York  and  Phila- 
delphia; and  in  the  year  1738  had  reached  Charles- 
ton, in  South-Carolina. 

Till  near  the  close  of  the  century  now  under  con- 
sideration, the  inoculation  of  the  small-pox  con- 
tinued more  and  more  to  prevail,  and  to  become 
the  settled  habit  of  all  that  portion  of  society  who 
were  placed  in  easy  circumstances,  and  possessed 
the  better  degrees  of  intelligence.  The  advantages, 
however,  of  this  practice,  notwithstanding  all  its 
benefits  to  the  individuals  who  employed  it,  were 
supposed  by  many,  on  a  general  calculation  of 
human  life,  to  be  extremely  problematical.  By 
carrying  the  disease  more  frequently  and  univer- 
sally through  cities  and  countries,  it  was  found  that 
the  poorer  classes  of  people,  which  constitute  the 
great  mass  of  every  nation,  were  much  oftener  ex- 
posed to  casual  infection;  and  that,  on  the  whole, 
the  mortality  of  mankind  from  this  disease  was 
thereby  much  augmented. 

But  such  doubts  and  difficulties  as  these  arising 
in  the  mind  of  the  philanthropist,  and  much  of  the 
importance  of  the  inoculation  of  the  small-pox, 
even  to  those  who  employed  it,  were  removed  by 
the  discovery  of  the  inoculation  of  the  Vaccine  Dis- 
ease, in  the  year  1798.  This  may  perhaps  be  justly 
considered  as  the  most  memorable  improvement 
over  made  in  the  practice  of  physic.  By  substi- 
tuting a  disease  so  much  milder  that  it  cannot  fail 
of  being  universally  preferred,  and  one  which  at 
the  same  time  affords  effectual  security  against  the 
small-pox,  the  prospect  is  presented  of  speedily 
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exterminating  the  latter  disease^  and  thereby  closing 
a  great  outlet  of  human  life. 

To  Dr.  Jenner,  of  Great-Britain,  the  world  is 
indebted  for  this  incomparable  discovery.  For  al- 
though there  has  existed,  perhaps  from  time  imme- 
morial, some  popular  knowledge  of  the  vaccine  dis- 
ease, and  of  the  fact  of  its  rendering  the  human  sys- 
tem unsusceptible  of  the  small-pox  ;^  yet  the  practice 
of  inoculating  it  successively  from  one  person  to 
another  as  a  substitute  for  the  small-pox,  and  the 
investigation  of  the  principal  circumstances  which 
ought  to  regulate  that  inoculation,  in  order  to  con- 
fer upon  it  the  greatest  certainty  and  success,  seem 
undoubtedly  to  have  originated  with  that  physician. 
Further  investigations  and  discoveries  have  since 
been  made,  concerning  the  nature  and  the  inocu- 
lation of  this  disease,  by  other  physicians,  particu- 
larly by  Drs.  Pearson  and  AVoodville,  and  Mr. 
Ring,  of  London.'^ 

All  preceding  ages,  and  a  considerable  portion 
of  the  eighteenth  century,  abound  in  accounts  of 

e  For  a  number  of  years  before  Dr.  Jenner's  discovery,  it  was  known 
to  many,  physicians  as  well  as  others,  that  a  disease  existed  among  the 
cattle  in  Great- Britain,  particularly  in  Gloucestershire,  which  it  ivas  saidg 
among  the  common  people,  when  communicated  to  the  human  subject, 
formed  a  defence  against  Small-Pox.  Dr.  Barry  tells  us  that  this  disease 
has  been  long  known  in  Ireland,  under  the  name  of  Shinach ,-  he  gives  in- 
stances of  persons  who  had  passed  through  it  ffty  years  ago  ;  and  mentions 
that  one  woman,  eighty  years  of  age,  declares,  that  as  long  as  she  can  re- 
member, the  opinion  prevailed,  that  people  who  had  the  Shinach,  or  Csiv" 
Fox,  could  not  take  the  Small-Pox ;  and  that  many,  at  that  early  period, 
purposely  exposed  themselves  to  the  former,  to  avoid  taking  the  latter. 
Traces  have  also  been  found  of  some  knowledge  of  this  disease  existing  in 
other  parts  of  Europe,  among  the  lower  classes  of  people,  a  number  of 
years  before  the  publication  of  Dr.  Jenner.     See  Barry  on  Coiv-Pox. 

d  An  institution  in  Great-Britain,  for  the  purpose  of  preserving  and 
communicating  the  'vaccine  infection,  and  particularly  for  inoculating  the 
poor,  has  been  formed  since  the  publication  of  Dr.  Jenner's  discovery.  For 
this  the  public  are  principally  indebted  to  the  enlightened  and  benevolent 
exertions  of  Dr.  Pearson,  of  London.  A  similar  institution  has  been 
more  recently  formed  in  the  city  of  New-York.  The  first  person  who 
inoculated  with  the  vaccine  virus,  in  the  United  States,  was  Dr.  Water- 
HOUSE,  Professor  of  the  Theory  and  practice  of  Physic  in  the  University 
of  Cambridge,  Massachusetts, 
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the  destructiveness  of  the  Scitrvij  in  ships  on  long 
voyages,  in  armies,  particularly  in  garrisons,  as 
well  as  in  some  regions  of  the  high  latitudes. 
Towards  the  close  of  the  period  under  examina- 
tion, that  dreadful  disease  has  been  disarmed  of 
all  its  violence,  and  seems  now  to  be  completely 
reduced  under  the  dominion  of  the  healing  art. 
This  revolution  has  been  effected  by  procuring  for 
persons  in  the  situations  above  mentioned  more 
comfortable  shelter,  cloathing  and  food.  Fresh 
meats  substituted  for  salted,  and  vegetables  plen- 
tifully supplied,  especially  the  vegetable  acids, 
may  be  considered  among  the  principal  means  of 
prevention  and  cure.  The  citric  acid,  in  particu- 
lar, has  accomplished  wonders  in  this  disease;  and 
the  late  discovery  of  crystallizing  it  renders  the 
remedy  conveniently  portable  to  any  distance,  and 
capable  of  preservation  in  all  climates  and  seasons, 
and  for  any  length  of  time.  The  eminent  services 
of  Dr.  LiND  in  improving  our  knowledge  of  this 
disease  can  never  be  forgotten.  The  philosophic 
and  enterprising  Captain  Cook  was  the  first  who 
reduced  the  improvements  in  nautical  medicine  ta 
practice,  in  all  their  extent,  and  with  complete 
success/ 

Pestilential  diseases  are  supposed  to  have  greatly 
abated  in  frequency  and  malignity  in  the  course  of 
the  eighteenth  century.     This  observation,  how- 

e  In  the  first  voyage  for  the  establishment  of  the  East-India  CompanT^ 
out  of  four  hundred  and  eighty  men  one  hundred  and  five  died  of  scurvy^ 
before  they  reached  the  Cape  of  Good  Hope.  Lord  Anson,  in  his  voy- 
age round  the  world,  lost,  from  the  same  disorder,  four-fifths  of  his  origi- 
nal number.  Those  who  have  read  the  narrative  of  his  expedition,  by 
Robins,  will  recollect  the  dreadful  picture  which  is  drawn  of  the  ravages 
of  this  disease,  in  the  vessels  under  his  command.  Captain  Cook,  thirty- 
years  after  Anson,  with  a  company  of  one  hundred  and  eighteen  men, 
performed  a  voyage  of  three  years  and  eighteen  days,  throughout  all  the 
climates,  from  52  deg.  north,  to  j%  deg.  south,  with  the  loss  of  only  one 
man,  who  had  been  previously  indisposed.  See  Dr.  Ramsay's  learned 
and  interesting  Rdvleiv  of  the  hnprovcmenti^  Prorrrsi!  ami  Si'-iie  "/  ^edi^int  "» 
the  Eighteenth  Cffntury,  &c.  p.  ?8  and  30. 
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ever,  must  be  understood  to  be  chiefly  restricted" 
to  those  parts  of  the  world  which,  during  that 
period,  have  been  making  progress  in  civilization, 
intelligence  and  refinement.  In  many  parts  of 
Asia  and  Africa,  and  in  European  Turkey,  it  is 
probable  that  little  abatement  of  the  ravages  of 
such  diseases  has  actually  taken  place.  The  de- 
graded state  of  man  in  most  of  the  Mahometan 
countries;  the  poverty,  filth  and  wretchedness 
which  oppress  the  lower  classes  of  people  in  their 
crowded  cities,  and  the  inattention  to  cleanliness 
and  ventilation,  even  in  the  houses  of  the  most 
opulent,  aided  by  the  influence  of  their  doctrine  of 
fatalism,  seem  to  leave  them  little  prospect  of 
emerging  from  their  present  condition  into  one 
more  respectable,  and  exempt  from  malignant  dis- 
eases. The  contrast  of  health  and  disease,  in  the 
Christian  and  Mahometan  world,  while  it  affords 
to  the  pious  mind  a  satisfactory  confirmation  of 
his  faith,  furnishes  also,  to  the  philosopher  and 
physician,  an  instructive  lesson,  with  regard  ta 
the  comparative  influence  of  the  respective  prin- 
ciples and  institutions  of  Christianity  and  Maho- 
metanism. 

The  comparative  mildness  and  infrequency  of 
pestilential  diseases  in  Christian  Europe,  during 
the  late  century,  are  probably  owing  to  a  combi- 
nation of  many  causes.  Much  may  be  safely  as- 
cribed to  improvements  in  the  cleanliness  and 
ventilation  of  houses,  in  diet,  in  apparel,  in  habits, 
customs,  and  all  the  modes  of  life.  Cities,  which 
are  usually  the  great  nurseries  of  pestilence,  are- 
no  w  less  crowded  than  in  former  ages.  The  com- 
forts, decencies,  and  elegances  of  life,  from  a  va- 
riety of  causes,  are  now  enjoyed  by  a  greater  por- 
tion of  the  community,  and  in  a  much  higher  degree 
than  in  preceding  times.  To  the  same  causes^, 
also,  may  be  ascribed  the  almost  entire  banish- 
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mcnt  of  that  loathsome  disease  the  Leprosy,  from 
the  civiHzcd  world,  which  has  been  in  a  great 
measure  effected  in  the  course  of  the  last  age. 

The  frequent  and  mortal  prevalence  of  the  pes- 
tilential disease  called  Yellozo  Fever,  in  the  cities, 
and  in  some  parts  of  the  country,  in  the  United 
States,  for  the  last  ten  years,  forms  a  memorable 
event  in  the  medical  history  of  this  country,  during 
the  century  which  is  the  subject  of  this  retrospect. 
The  malignity  and  ravages  of  this  epidemic  im- 
pressed the  public  mind  with  the  deepest  appre- 
hensions, and  undoubtedly  gave  a  new  impulse  and 
vigour  to  medical  investigation.  The  origin  of 
this  disease  has  been  warmly  contested  in  the 
United  States,  in  the  West-Indies,  and  in  Europe. 
While  many  maintain  that  it  is  produced  by  the 
exhalations  of  putrefaction,  whether  such  putre- 
faction be  found  in  the  filth  of  cities,  of  marshy 
grounds,  or  of  vessels  on  the  water;  others,  on  the 
contrary,  assert,  that  it  is  always  produced  by 
contagion  emitted  from  the  sick  labourins:  under 
the  disease,  and  successively  propagated  from  one 
person  to  another.  The  latter  opinion  seems  to  be 
fast  losing  ground  among  the  better  informed  part 
of  the  medical  profession,  and  of  the  public;  while 
the  evidence  in  support  of  the  former  is  accumu- 
lated, and  rendered  more  luminous  and  irresistible, 
by  the  occurrences  of  every  epidemic  season. 
Much  light  has  been  thrown  on  the  origin,  course, 
precursors,  and  concomitant  circumstances  of  this, 
and  of  other  pestilential  diseases,  by  Mr.  Noah 
Webster,  in  his  History  of  Epidemics,  an  inge- 
nious and  learned  work,  in  v/hich  a  rich  and  cu- 
rious amount  of  information  on  this  subject  is 
brought  together  and  exhibited  in  a  very  impres- 
sive manner.  Though  the  author  is  no  physician, 
lie  has  made  a  most  valuable  present  to  the  medi- 
cal world,  and  has  entered  and  pursued  wit1i  much 
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ability  a  path  of  inquiry,  which  will  probably  con- 
duct to  very  interesting  and  instructive  conclusions. 
In  the  mean  time,  the  modes  of  treating  yellow 
fever  have  received  great  improvement,  during 
the  period  under  consideration.  Those  who  have 
written  on  this  disease  with  most  reputation,  are 
Dr.  Rush,  of  the  United  States,  who  has  had  ample 
experience  in  the  treatment  of  it,^  and  Drs.  Jack- 
son and  Chisholm,  of  Great-Britain. 

The  diseases  of  Camps,  Armies,  and  Military 
Hospitals  have  attracted  much  attention,  and  the 
treatment  of  them  received  great  improvements  in 
the  course  of  the  late  century.  The  means  of  pre- 
venting diseases,  in  such  situations,  are  much 
more  attended  to  than  formerly;  particularly  all 
circumstances  which  respect  the  sites  of  encamp- 
ments, the  shelter,  cloathing,  food,  cleanliness,  &c. 
of  troops,  and  the  ventilation  of  the  places  in  which 
they  are  stationed.  For  many  of  these  improve- 
ments the  public  are  indebted  to  Sir  John  Prin- 
GLE,  Drs.  Donald  Monro,  Brocklesby,  Hun- 
ter, and  others,  who  have  written  on  the  diseases 
of  armies.  The  means  of  preventing  and  curing 
the  diseases  incident  to  Seamen  have  also  been  more 
diligently  and  successfully  studied  in  the  course  of 
the  last  age  than  ever  before.  For  very  enlightened 
inquiries  and  useful  publications  on  this  subject 
we  owe  much  to  Drs.  Lind,  Macbride,  Clarke, 
Blane  and  Trotter. 

f  The  intrepidity  and  benevolence  displayed  by  Dr.  Rush,  during  tb^ 
several  seasons  in  -which  pestilence  has  prevailed  in  Philadelphia,  deserve 
the  highest  eulogium.  This  remark  applies  with  peculiar  force  to  the 
season  cf  1793,  when  the  yellow  fever  appeared  in  that  city,  arrayed  in 
greater  terror  than  ever  before  or  since,  in  any  part  of  the  United  States; 
when  the  methods  of  treatment  were  comparatively  little  understood;  when 
3t  was  universally  considered  as  an  highly  contagious  disease  ;  and  when 
the  fortitude  and  services  of  this  distinguished  physician,  through  the  whole 
course  of  the  epidemic,  were  pre-eminently  conspicuous.  If  the  admirers  of 
moral  heroism  celebrate,  as  they  justly  do,  the  conduct  of  the  good  Bishop 
f)f  Marseilles,  and  of  the  benevolent  Lord  Mayor  of  London^  it  is  conceived 
f;hat  the  firmness  and  useful  exertions  of  Dr.  Rush,  in  similar  circumstances, 
^re,  in  no  respect,  less  worthy  of  their  commemora.tion  and  praise. 
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Modern  times  have  also  given  rise  to  improved 
piodes  of  preserving  the  health,  and  promoting  the 
comfort  of  persons  confined  in  Prisons,  and  other 
close  apartments.  The  honour  due  to  the  Rev. 
Dr.  Hales,  and  Sir  John  Pringle,  for  their  phi- 
losophic inquiries,  and  enterprising  exertions  to 
forward  this  branch  of  improvement,  are  generally 
known.  But  to  no  individual  that  ever  lived  is 
the  cause  of  humanity  more  indebted  for  services 
of  this  kind,  than  to  the  immortal  Howard, 
whose  long  and  painful  journies,  persevering  la- 
bours, and  successful  plans  for  meliorating  the 
condition  of  Prisoners,  in  every  part  of  the  world, 
to  which  he  could  obtain  access,  will  ever  form 
one  of  the  most  honourable  pages  in  the  annals  of 
human  nature.*" 

The  diseases  of  Warm  Climates  are  become 
better  understood,  by  the  efforts  of  modern  times 
to  extend  the  range  of  geographical  and  commer- 
cial enterprise;  and,  from  their  bold  and  definite 
features,  much  light  has  been  thrown  on  the  theory 
and  treatment  of  such  as  prevail  in  more  temperate 
regiorts.  In  fact,  the  whole  of  that  important  and 
interesting  field  of  inquiry  which  relates  to  the 
comparative  frequency  and  force  of  particular  dis- 
eases, as  they  appear  in  diflTerent  regions  of  the 
earth,  and  in  different  states  of  society,  had  been 
but  little  explored  prior  to  the  period  which  we 
are  now  considering. 

The  exertions  recently  made  to  investigate  the 
nature  and  causes,  and  to  lessen  the  fatality  of  Piil- 
monary  Consumption,  deserve  a  transient  notice. 

g  In  John  Howard  the  eighteenth  century  may  boast  of  having:  pro- 
duced an  UNIQUE  IN  THE  HISTORY  OF  MAN.  It  vvould  hc  upjust  to  Com- 
pare him  with  any  hero  of  benevolence,  merely  human,  before  or  since  his 
time,  for  such  an  one  never  existed.  It  has  been  truly  said,  that  his  plan 
for  promoting  the  happiness  of  his  fellow  creatures  was  original;  and  that 
it  was  as  full  oi  genius  as  of  humanity.  That  It  was  the  Religion  o? 
Christ  which  directed  and  animated  the  exertions  of  this  wonderful  man, 
n<7  one  can  doubt  who  is  acquainted  with  his  history  and  character. 
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If  such  exertions  have  not  yet  produced  all  the 
good  consequences  which  humanity  could  wish, 
there  is  yet  ground  to  believe  they  have  effected 
some  good,  and  that  no  effort  in  such  a  cause  will 
be  finally  lost.  Justice  requires,  whenever  this 
subject  is  mentioned,  that  the  philanthropic  lar 
hours  of  Rush  and  Beddoes  should  be  duly  appre- 
ciated. Similar  exertions  have  also  been  made, 
and  with  like  considerable  success,  to  throw  light 
on  the  nature  and  cure  of  Scrophula,  and  the  Dis- 
eases of  the  Alind,  to  say  nothing  of  many  others 
equally  worthy  of  notice. 

Under  this  head  it  is  proper  to  take  some  no- 
tice of  the  successful  attempts  which  have  been 
made,  during  the  eighteenth  century,  to  enable  the 
Deaf  and  Dumb  to  speak.  Deafness  has,  in  all  ages, 
been  considered  such  a  total  obstruction  to  speech, 
and  the  knowledge  of  written  language,  that  the 
attempt  to  teach  those  who  are  destitute  of  the 
sense  of  hearing,  either  to  speak  or  read,  has  been 
generally  regarded  as  vain.  This  continued  to  be 
the  case  till  after  the  middle  of  the  century  under 
review.  Dr.  John  Wallis,  towards  the  close  of 
the  preceding  age,  had,  indeed,  suggested  in  his 
Grammatica  Lingiue  AnglicaniS,  a  plan  for  con- 
veying ideas  to  the  minds  of  the  deaf,  more  dis- 
tinctly than  by  ordinary  signs.  His  attempt  was 
succeeded  by  those  of  his  countrymen  Baker  and 
Holder,  each  of  whom  devised  a  plan,  and  made 
some  progress  in  its  execution.  To  these  may  be 
added  some  other  attempts,  attended  with  partial 
success,  by  Helmont,  an  ingenious  German,  and 
Amman,  a  Swiss  physician.  There  was,  however, 
little  done  to  any  valuable  purpose,  till  the  year 
1764,  when  Mr.  Thomas  Br  aid  wood,  of  Edin- 
burgh, undertook  the  difficult  task.  In  that  year 
he  began  with  a  single  pupil,  when,  his  exertions 
being  attended  with  complete  success^   he  was 
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encouraged  to  extend  his  views,  and  afterwards 
taught  a  considerable  number  to  speak  distinctly,  ta 
read  and  write,  and  to  understand  arithmetic,  and 
the  prmciples  of  morality  and  religion.  The  same 
curious  and  highly  interesting  art  has  also  been 
practised,  on  a  different  plan,  but  with  great  suc- 
cess, by  M.  Heinecke,  of  Leipsic;  and  l3y  Father 
Vanter,  M.  Perriere,  and  the  Abbe  L'Epee, 
of  Paris.  The  last  named  gentleman  has  been 
more  successful  than  any  other.  He  had  in- 
structed upwards  of  one  thousand  deaf  and  dumb 
persons,  before  he  was  succeeded  by  his  pupil  M. 
SicARD.  A  regular  institution  for  this  kind  of 
instruction  was  established  in  London,  in  1792, 
under  the  care  of  Mr.  Watson,  a  pupil  of  Mr. 
Braidwood. 

The  late  century  has  likewise  made  great  pro- 
gress in  ascertaining  the  means  of  restoring  the 
suspended  actions  of  life.  Humane  Societies ,  for  the 
recovery  of  drowned  persons,  which  began  to  be 
instituted  soon  after  the  middle  of  the  century, 
have  since  been  multiplied  to  such  extent,  that 
they  are  to  be  found  in  most  great  sea-port  towns. 
Great  exertions  have  been  made  to  improve  the 
knowledge  formerly  possessed  on  this  subject;  and 
the  means  now  employed  are  much  more  rational 
and  successful  than  the  rude  and  often  pernicious 
ones  which  used  to  be  resorted  to.  Many  efforts 
have  likewise  been  made  to  prevent  the  premature 
interment  of  such  as  are  only  apparently  dead;  by 
which  some  valuable  lives  have  been  saved,  and 
more  caution  relative  to  this  point  impressed  on 
the  community.  The  service  rendered  by  many 
physicians  to  the  cause  of  humanity,  by  promoting 
objects  of  this  kind,  deserves  honourable  comme- 
moration. Of  these  perhaps  few  are  entitled  to 
a  larger  tribute  of  acknowledgment  than  Drs. 
JIawes  and  Lettsom,  of  Ix>ndon. 
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It  would  be  easy  to  descend  to  a  great  variety 
of  particulars,  in  which  the  means  of  curing,  ot 
mitigating  diseases,  have  been  radically  improved, 
during  the  period  under  consideration;  but  the 
limits  of  this  retrospect  forbid  such  details.  It  is 
sufficient  to  remark,  that  a  large  portion  of  dis- 
eases, however  faithfully  observed  by  preceding, 
and  even  by  the  most  ancient  physicians,  have, 
within  this  period,  been  better  understood,  ar- 
ranged, and  discriminated  than  ever  before;  and 
that  remedies  of  superior  efficacy  have  been  se- 
lected, their  qualities,  virtues,  and  uses  more  fully 
ascertained,  and  the  best  mode  of  their  application 
rendered  more  definite  and  precise.  The  number 
of  incurable  diseases,  also^  has  been  diminished, 
and  the  treatment  of  many  hazardous  and  violent 
ones  so  far  improved  as  greatly  to  diminish  their 
force  and  danger.  The  recent  doctrines  of  Associ- 
ation and  Sympathy  in  morbid  action,  and  the  inte- 
resting practical  doctrine  which  results  from  them, 
of  the  transfer  of  morbid  action  from  vital  parts  to 
such  as  are  less  essential  to  life,  have  unfolded  a 
vast  extent  of  medical  exertion  and  usefulness, 
which  was  nearly  unknown  to  the  physicians  of 
former  centuries. 

The  practical  zvriters  on  medicine,  during  the 
eighteenth  century,  were  very  numerous  and  re- 
spectable. From  so  large  a  catalogue  it  is  difficult 
to  select  the  few  names  of  which  the  brevity  of 
this  review  will  allow  the  insertion.  Besides  a 
considerable  number  of  those  mentioned  in  the 
foregoing  pages,  Wintringham  and  Huxham, 
on  epidemical  diseases,  deserve  a  high  place;  Cleg- 
horn,  on  the  diseases  of  Minorca;  Hillary, 
Wkytt,  Fothergill,*  Heberden,  Lind,  Jack-' 

fj  Dr.  FoTHERGiLL  (llcd  in  1780,  in  the  68th  year  of  Iiis  age.  Distin- 
guished as  he  was  for  his  learning,  the  solidity  of  his  talent?,  and  the  ex- 
tent and  success  of  hi*  medical  practice ;  he  ^Yas  rendered  still  more  con-' 
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SON,  FoRDYCE  aiid  Chisholm  do  honour  to  the 
British  nation.  Among  the  French  Senac  and 
LiELTTAUD,  and  among  the  Germans  Storck  and 
De  Haen  hold  the  first  rank;  to  say  nothing  of 
many  others,  in  almost  every  cultivated  part  of 
Europe,  who  have  obtained  much  distinction  by 
their  practical  writings  on  medicine. 


SURGERY    AND    OB3TETRICKS, 

That  department  of  medicine  which  treats  of  dis- 
eases to  be  cured  or  alleviated  by  the  hand,  by  in- 
struments, or  by  external  applications,  is  denomi- 
nated Surgery.  At  the  close  of  the  seventeenth 
century  this  art  had  considerably  emerged  from 
the  low  state  in  which  all  preceding  ages  had  left 
it.  Many  respectable  writers  had  appeared  in  the 
course  of  that  century,  whose  exertions  to  improve 
the  practice  of  surgery,  and  to  diffuse  the  know- 
ledge of  such  improvements,  were  attended  with  so 
much  success  as  to  render  the  progress  of  it  com- 
paratively rapid  at  the  commencement  of  the 
eighteenth  century. 

It  will  be  easy  to  perceive  that  the  numerous 
improvements  in  other  branches  of  medicine,  which 
are  detailed  in  the  preceding  parts  of  this  chapter, 
must  have  greatly  advanced  the  progress  of  sur- 
gery. Ev^ery  step  in  the  cultivation  of  anatomy 
and  the  theory  and  practice  of  physic  confers 
some  advantage  on  medical  or  operative  surgery. 

Bpicuous  by  the  purity  of  his  moral  and  reh'gious  character,  and  the  ardour 
of  his  philanthropy.  His  great  influence  was  continually  exerted  for  the 
increase  of  human  happiness.  Of  every  institution  within  his  reach,  which 
had  for  its  object  the  advancement  of  useful  knowledge,  or  the  interests  of 
humanity,  he  was  a  zealous  and  active  promoter.  Of  public  and  private 
charity  he  was  an  illustrious  example;  and  we  are  informed,  that  a  large 
number  of  those  improvements  which  have  so  much  contributed  to  th(* 
health  of  the  city  of  London,  either  originated  from  his  counsels,  or  were 
effected,  in  a  great  measure,  by  his  influence. 
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The  improved  state  of  the  mechanic  arts  has  like- 
wise served  to  divest  it  of  much  of  that  useless 
machinery  with  which  it  was  formerly  encum- 
bered, to  retain  only  what  appears  to  rest  on  the 
basis  of  experience,  and  to  aid  ingenuity  in  sup- 
plying many  important  deficiencies.  Hence,  the 
surgery  of  the  eighteenth  century  may  not  only 
boast  a  more  intimate  acquaintance  with  the  struc- 
ture and  functions  of  the  human  body,  and  with  the 
fundamental  principles  of  diseases,  but  likewise  a 
superior  simplicity,  neatness,  ease  and  expedition 
in  the  performance  of  operations. 

Early  in  the  century  which  forms  the  subject  of 
this  retrospect,  Laurence  Heister,  Professor  of 
Surgery  in  the  University  of  Helmstadt,  published 
his  system  of  surgery,  which  continued  till  about 
fifteen  years  ago  to  be  the  only  tolerably  complete 
system  in  possession  of  the  public.  This  work 
comprised  whatever  the  experience  of  former  times 
had  approved  as  useful,  and  such  observations  and 
precepts  as  the  knowledge  and  experience  of  the 
learned  author  himself  enabled  him  to  add.  Some 
other  systematic  arrangements  of  chirurgical  know- 
ledge were,  indeed,  attempted  about  the  middle 
of  the  century.  Platner,  Professor  of  Surgery  at 
Leipsic,  published  his  institutes  of  surgery  in  the 
year  1745;  and  Ludwig,  of  the  same  University, 
favoured  the  world  with  a  similar  publication  in 
17G7.  But  both  these  works,  though  possessed 
of  great  merit,  are  too  compendious  to  give  a  clear 
and  distinct  account  of  the  numerous  topics  of 
which  they  treat. 

In  Great-Britain,  Mr.  Cheselden  was  much 
distinguished  by  his  chirurgical  eminence  in  the 
early  part  of  the  century.  He  improved  the  lateral 
operation  of  LitJwtomy,  and  devoted  much  atten- 
tion to  the  diseases  of  the  Eyes.  His  pupil,  Mr. 
Samuel  Sharpe,  obtained  soon  afterwards  a  high 
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deputation.     His    Tj-eatise  on  the   Operations  of 
Surgery,  and  his  Critical  Inquiry,  were  deservedly 
considered  as  performances  of  great  value  at  that 
period.     The  elder  Monro,  of  the  University  of 
Edinburgh,  deserves  also  to  be  mentioned  among 
those  who  did  much  to  improve  the  practice  of 
surgery  about  that  time.     Towards  the  middle  of 
the  century  Dr.  William  FIunter,  of  London, 
began  to  acquire  great  celebrity  as  an  anatomist 
and  surgeon,  and  was  joined  not  long  afterwards 
by  his  brother,  Mr.  John  Hunter,  who,  as   an 
operator,  was  still  more  distinguished.     To  the  ex- 
ertions of  these  eminent  men  the  art  is  indebted 
for  many  valuable  improvements,  both  in  theory 
and  practice.     After  the  middle  of  the    century 
Mr.  Percivall  Pott  began  to  take  a  high  station 
among  British  surgeons,  added  greatly  to  the  pro- 
gress of  the   art,  and   published  many  excellent 
writings,  which  are  still  in   the  highest  esteem. 
The  present  Professor  Monro,  of  Edinburgh,  has 
enriched  surgery  by  many  important  additions  to 
the  preceding  stock  of  knowledge,  which  greatly 
increase  the  lustre  of  his  reputation.     Late  in  the 
century,    about  the    year    1788,    Mr.   Benjamin 
Bell,    of  Edinburgh,    completed  his   System   of 
Surgery,  which  was  compiled  with  much  learning 
and    diligence,    and    exhibited    an   advantageous 
view  of  the  progress  and  improvements  in  surgery 
up  to  that  period. 

The  particular  improvements  in  surgery  during 
the  late  century  are  extremely  important,  and  re- 
flect great  credit  on  the  ingenuity  and  labours  of 
those  by  whom  they  were  made;  but  they  are 
likewise  so  numerous  that  only  a  few  of  them  can 
be  mentioned  consistently  with  the  necessary  bre- 
vity of  this  retrospect. 

The  miCans  of  putting  a  stop  to  Hccmorrhagies, 
fi'om  the  division  of  the  larger  blood-vessels,  have 
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been  much  improved  during  the  period  under  con- 
sideration.    The  first  notices  of  the  instrument  for 
this  purpose,  called  the  Tourniquet,  originated  in 
the  seventeenth  century.     It  is  amazing  that  so 
simple  an  instrument,  and  so  obvious  a  means  of 
compressing  arteries,    should  have  remained  un- 
known till  that  period.     Surgery  must  have  been 
in  a  deplorable  state  of  rudeness  and  imbecihty 
when  no  operation  of  importance  could  be  under- 
taken   on   any    of  the  extremities  but  with    the 
greatest  danger  of  bleeding  to  death,  and  large 
wounds,  othervv^se  in  no  degree  hazardous,  must 
often  have  proved  mortal  for  the  want  of  this  sim- 
ple contrivance.     The  first  attempts  to  construct  it 
were  very  rude  and  imperfect ;  and  it  w^as  reserved 
for  Mons.  Petit,  of  Paris,  by  adding  the  screw, 
to  render  it  much  more  convenient  and  powerful 
in  the  compression  of  arteries.     Another  interest- 
ing improvement  in  securing  arteries  belongs  to  the 
late  century.     Instead  of  the  needle  and  ligature, 
which  were  formerly  used  for  this  purpose  after 
operations,  the  tenaculum.,  or  forceps,  is  now  em- 
ployed, w^hich  produces  much  less  pain,  and  pre- 
vents many  ill  consequences  of  the  old  method. 
The  first  application  of  the  needle  and  ligature  to 
surgical  purposes,  which  is  ascribed  to  Ambrose 
Parey,  of  the  sixteenth  century,  w^as  a  great  im- 
provement.    Since  that  time  many  variations  have 
taken  place  in  the  mode  of  using  them;  and  in 
the  course  of  the  eighteenth  century,  the  different 
kinds  of  Sutures  have  been  still  further  improved  in 
many  important  respects. 

The  treatment  of  diseases  of  the  Head  from  ex- 
ternal violence  has  been  extremely  improved  within 
the  period  of  this  retrospect.  For  this  interesting 
part  of  the  progress  of  surgery  the  w^orld  is  much 
indebted  to  m!  Le  Dran,  Mr.  Pott,  Mr.  Brom- 
FIELD,  and  others. 
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The  various  species  of  llernht  arc  much  better 
understood  within  the  last  fifty  years 3  and  much 
of  the  progress  in  this  branch  of  surgery  is  due  to 
the  acuteness  and  indefatigable  labours  of  the  late 
Air.  Pott.  The  disease  termed  llydrocek  has  also, 
within  the  same  period,  been  investigated  with 
much  more  success  than  ever  before;  for  this  much 
is  to  be  ascribed  to  Mr.  Pott,  Mr.  Benjamin 
Bell,  and  Sir  James  Earle. 

The  interesting  subject  of  yi?2<??/mm^  has  derived 
great  additional  light  from  the  researches  of  modern 
anatomists  and  surgeons.  Dr.  William  Hunter 
examined  the  phenomena  of  this  disease  with  great 
diligence  and  success.  The  present  treatment  of 
the  popliteal  aneurism^  which  forms  a  memorable 
improvement  in  surgery,  is  to  be  ascribed  to  Mr. 
John  PIunter. 

The  lateral  operation  of  Lithotomy  y  which  is  now 
generally  preferred,  owes  much  of  its  present  im- 
proved state  to  the  labours  of  the  surgeons  of  the 
late  century.  Mr.  Cheselden  did  a  great  deal  to 
improve  it  in  the  first  half  of  the  century;  and, 
since  his  time,  much  has  been  done  by  Pott, 
Bromfield,  Gooch,  Sir  James  Earle,  and  many 
others.  The  Gorget^  Vv^hich  is  so  important  among 
the  several  instruments  employed  in  this  ope- 
ration, was  the  invention  of  Mr,  PIaw^kins,  of 
London. 

In  the  management  of  Fractures  and  Luxations 
much  advantage  has  been  obtained,  within  the 
last  fifty  years,  by  avoiding  the  constrained  and  un- 
natural positions  formerly  imposed  in  such  cases, 
and  generally  placing  the  affected  limbs  in  that 
easy,  relaxed  and  bent  position  which  the  natural 
inclination  of  the  patient  prompts  him  to  assume. 
By  this  means  much  pain  is  spared,  and  the  straight- 
ness  and  perfect  recovery  of  the  affected  limbs  ex- 
ceedingly promoted.     The  efforts  of  Mr.  Pott  in 
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effecting  this  salutary  reform  deserve  very  honour- 
able mention. 

The  treatment  of  Gunshot  Wounds  is  another 
point  on  vs^hich  the  surgery  of  the  eighteenth  cen- 
tury claims  a  great  deal  of  improvement.  This 
has  been  chiefly  effected  by  giving  up  the  artificial 
and  over-officious  management  of  former  times,  by 
admitting  the  operation  of  general  principles,  in- 
stead of  considering  them  as  poisoned  wounds, 
and  by  adopting  the  light,  easy  and  superficial 
dressings  which  experience  has  been  found  to  ap- 
prove. 

Much  light,  during  the  late  century,  has  been 
thrown  on  the  various  diseases  of  the  Eyes,  and 
particularly  on  the  Cataract.  The  same  may  be 
observed  of  Fistula  Lachrymalis ,  and  of  Fistida  in 
Ano.  Among  many  others,  Mr.  Pott  has  largely 
contributed  to  the  elucidation  of  all  these  subjects, 
and  to  the  banishment  of  many  prejudices  and 
errors  concerning  them,  which  fifty  years  ago  ex- 
isted in  great  force.  To  the  same  distinguished 
practitioner  surgery  is  indebted  for  a  mode  of  treat- 
ing Curvatures  of  the  Spine^  far  more  successful 
than  any  previously  known. 

Lately  Mr.  Abernethy,  of  London,  has  sug- 
gested a  mode  of  treating  Lumbar  Abscess,  which 
sometimes  succeeds  very  happily,  and  often  affords 
reasonable  grounds  of  hope  in  that  deplorable  dis- 
ease. And  not  long  since,  the  theory  and  manage- 
ment of  Ulcers  has  been  greatly  improved  by  the 
persevering  labours  of  many  surgeons,  among 
whom  it  would  be  unjust  not  to  mention  Mr.  Ben- 
jamin Bell,  Mr.  Home,  Mr.  Baynton,  Mr. 
AVhateley,  and  Mr.  Nayler.  The  subject  of 
Wounds  has  recently  been  treated  with  great  ability 
and  discernment  by  Mr.  John  Bell,  of  Edinburgh, 
w^ho  deservedly  sustains  a  high  rank  among  the 
surgeons  of  the  Scottish  metropolis. 
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But  the  greatest  of  all  improvements  in  surgery 
which  the  eighteenth  century  can  boast,  consists  in 
the  maxim  o^ Saving  Skin  in  all  operations,  and  in 
the  universal  doctrine  and  practice  of  Adhesion,  as 
now  received.  This  improvement  is  so  simple 
and  so  important  that  it  is  wonderful  to  find  it 
reserved  for  the  surgeons  of  so  late  a  period.  The 
merit  of  this  discovery  does  not  seem  to  belong  ex- 
clusively to  any  individual.  A  share  of  it  doubt- 
less attaches  to  Mr.  Alakson,  of  Liverpool,  in 
Great-Britain,  and  several  others  who  directed 
their  inquiries  to  this  object  about  the  same  time. 
But  to  Mr.  John  Hunter  more  is  certainly  due 
than  to  any  other  person.  This  improvement  was 
first  applied  to  amputation,  then  to  the  operation 
of  the  trepan,  next  to  the  extirpation  of  schirrous 
mammae,  afterwards  to  all  the  great  operations,  and, 
lastly,  to  all  recent  wounds.  In  short,  it  would 
not  be  too  much  to  assert,  that  this  doctrine  and 
practice  of  adhesion  has  done  mor6  to  promote  the 
progress  of  surgery,  within  a  few  years,  than  any 
discovery  of  modern  times,  not  excepting,  per- 
haps, even  that  of  the  circulation  of  the  blood. 

It  remains  to  offer  a  few  remarks  concerning  the 
progress  of  Obstetricks  in  the  late  century.  By 
this  term  it  is  usual  now  to  understand  not  only 
the  art  of  facilitating  the  birth  of  children,  but 
that  of  managing  pregnant  and  puerperal  women. 
During  the  period  of  our  retrospect,  the  improve- 
ments which  this  art  has  received  may  justly  be 
considered  as  numerous  and  important,  and  fully 
equal  to  those  which  are  claimed  in  the  other  de- 
partments of  medicine. 

Both  the  theory  and  practice  of  obstetricks  have 
assumed  a  much  more  regular  and  scientific  form 
within  the  period  in  question.  The  anatomical 
structure  of  the  body,  so  far  as  it  concerns  this  art, 
was  well  understood  in  former  ages.     But  the  in- 
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tricate  and  interesting  relations  of  one  part  to 
another,  their  distances  and  their  inclinations,  both 
with  respect  to  each  other,  and  to  different  parts  of 
the  body,  as  well  as  with  regard  to  the  foetus,  form 
a  branch  of  inquiry  on  this  subject  which  has  been 
prosecuted  to  advantage  only  in  modern  times. 
Dr.  Smellie,  of  Great-Britain,  is  supposed  to  de- 
serve the  praise  of  beginning  this  improvement  and 
pursuing  it  to  considerable  extent.'" 

By  the  light  of  the  eighteenth  century,  not  only 
many  new  truths  have  been  brought  into  view,  but 
a  multitude  of  errors,  prejudices  and  superstitious 
opinions,  which  formerly  misled  the  obstetrical 
art,  have  been  in  a  great  measure  banished."  Na- 
ture has  resumed  its  dominion,  and  is  now  followed 
as  the  safest  guide.  Much  of  the  officious  and  vio- 
lent interposition  of  former  practitioners,  to  hasten 
or  controul  the  natural  process  of  parturition,  has 
been  found  to  be  injurious,  and  is  novv^  generally 
relinquished.  The  modern  instruments,  in  com- 
parison of  those  employed  by  the  ancients,  are  few 
in  number,  simple  in  construction,  and  seldom  re- 
sorted to. 

The  diseases  of  the  puerperal  state  have  been 
much  better  understood,  discriminated  and  treated 
within  a  few  years,  than  in  preceding  times.  The 
late  publications  of  Dr.  Smellie,  Dr.  Manning, 
Dr.  HuLME,  Dr.  Leak,  Mr.  White,  Mr.  Moss, 
Dr.  Hamilton,   Dr.  Denman,   Dr.  Osborn,   M. 

ffi  Dr.  Smellie  is  said  to  have  been  the  first  writer  who  considered  the 
shape  and  size  of  the  female  pelvis,  as  adapted  to  the  head  of  the  foetus ;  and 
to  have  abolished  many  superstitious  notions,  and  erroneous  customs,  that 
prevailed  in  the  management  of  women  in  labour,  and  of  children ;  and  to 
have  had  the  satisfaction  to  see  the  most  of  his  maxims  adopted  in  the  greater 
part  of  Europe.     Ramsay's  ^fi^/fTi;,  p.  13. 

n  Van  SwiETEN  quotes  several  authors  of  reputation,  who  had  advised 
lying-in  women  to  keep  their  beds  till  the  tentli  or  twelfth  day  after  par- 
turition ;  and  this  was  frequently  done  without  changing  their  bed-linen.. 
The  children  were  also  incased  from  head  to  foot,  so  as  to  be  totally  de- 
prived of  the  use  of  their  limbs.  These  absurd  and  unnatural  practices  have, 
within  the  last  half  century,  been  gradually  exploded.    Jbid, 
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Baudelocque,  and  many  others,  whose  names  are 
only  excluded  by  the  brevity  of  our  plan,  have 
thrown  much  light  on  the  subject  of  obstetricks, 
and  do  great  credit  to  their  profession.  The  ele- 
gant plates  of  Dr.  AVllliam  Hunter,  before  men- 
tioned, may  also  be  considered  as  a  great  acqui- 
sition to  the  theory  and  practice  of  this  art. 


Materia  medica. 

The  knowledge  of  the  nomenclature,  the  metho- 
dical arrangement,  and  especially  of  the  virtues  of 
those  substances  which  are  employed  either  for  nu- 
triment or  the  cure  of  diseases,  must  be  considered 
as  forming  a  very  important  branch  of  medicine. 
Accordingly  it  has  received  much  of  the  attention  of 
physicians  in  all  ages.  But  in  no  period  of  equal 
length  have  inquiries  on  this  subject  been  pursued 
with  so  much  accuracy  and  success,  or  the  discove- 
ries and  improvements  been  so  numerous,  as  during 
the  century  under  review.  Many  new  articles,  in 
this  period,  have  been  added  to  the  former  cata- 
logues ^  the  properties  of  articles  formerly  known 
and  employed  have  become  better  understood  than 
before;  the  application  of  old  remedies  greatly  ex- 
tended; and  the  whole  subject  made  to  wear  a 
more  scientific  aspect. 

From  the  account  which  has  been  already  given 
of  the  state  of  the  other  branches  of  medicine,  at 
the  close  of  the  seventeenth  century,  the  reader 
will  readily  perceive  that  materia  medica,  so 
closely  connected  with  them,  in  its  principles  and 
application,  must  have  been,  at  the  same  period, 
in  a  corresponding  situation;  perhaps  it  may  even 
be  said  to  have  been  less  cultivated  at  that  time 
than  any  other  branch  of  medical  science.  But 
soon  after  the  commencement  oi  the  eighteenth 
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century  the  views  of  medical  philosophers  begail 
to  be  much  more  correct  and  enlarged  on  this,  as 
well  as  many  other  subjects  belonging  to  the  heal-^ 
ing  art.  About  this  time  the  cardinal  qualities^ 
and  other  jargon  of  the  Galenists;  the  distilled 
xvafers,  essences,  quintessences  and  extracts  of  the 
chemists;  and  many  of  the  wild  opinions  respect- 
ing the  application  and  efficacy  of  remedies,  which 
resulted  from  mathematical  and  mechanical  doc- 
trines, began  to  decline;  while  new  light,  from 
various  quarters,  directed  to  more  rational  methods 
of  experimenting  and  philosopbizing  on  the  sub- 
ject. 

The  improvements  which  were  made  in  the 
science  of  Botany,  in  the  course  of  the  last  age, 
proved  the  source  of  many  important  additions  to 
the  materia  medica.  New  plants  of  great  medi- 
cinal value  were  brought  from  every  part  of  the 
globe.  Vegetables  were  examined,  and  their  pro- 
perties ascertained  by  means  of  more  numerous, 
patient  and  enlightened  experiments  than  pre- 
ceding naturalists  had  attempted.  The  service 
rendered,  particularly  to  this  branch  of  the  materia 
medica,  by  Chomel  and  Geoffroy,  of  France; 
by  VoGEL,  of  Germany ;  by  Linn^tius,  and  his  pupil 
Behjgius,  of  Sweden;  and  by  Alston,  Withering, 
WooDViLLE,  and  others,  of  Great-Britain,  are 
generally  known.  All  these  writers  have  treated 
of  plants,  with  a  special  reference  to  their  medical 
uses,  and  the  greater  number  of  them  have  de- 
livered formal  systems.  But  besides  what  was  ef- 
fected by  their  inquiries,  our  knov/ledge  of  the 
subject  has  perhaps  been  still  more  increased  by 
many  of  the  other  illustrious  botanists  mentioned  in 
the  preceding  chapter.  For  while  these  latter  have 
laboured  to  distinguish  plants  from  one  another, 
and  to  present  them  in  a  convenient  method,  few 
"bf  them  have  failed  to  pay  some  attention  to  their 
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medicinal  virtues,  and  in  many  instances  to  make 
very  interesting  experiments  of  their  effects  on  the 
human  body. 

The  improvements  in  Alineralogij,  during  the 
period  under  review,  have  also  furnished  many  new 
articles,  and  extended  our  knowledge  of  others  in 
the  materia  medica.  The  eminent  services  ren- 
dered to  medicine  in  this  way,  by  Scheele,  Berg- 
man, Klaproth,  Vauquelin,  and  a  large  number 
of  other  distins^uished  mineralo<rists,  are  so  jrene- 
rally  known,  that  it  is  unnecessary  to  enlarge  on 
the  subject. 

While  the  progress  of  natural  history  has  con- 
tributed greatly  to  the  enlargement  and  correction 
of  the  materia  medica,  the  discoveries  and  im- 
provements in  Chemistry  have  served  still  more 
eminently  to  promote  the  same  end.  When  the 
employment  of  chemical  remedies  first  became  an 
object  of  much  attention,  in  the  hands  of  Para- 
celsus and  his  followers,  it  was  attended  with  so 
much  error,  and  embraced  so  many  visionary  and 
absurd  opinions,  as  rather  to  corrupt  and  degrade 
medical  science,  than  illustrate  its  principles,  or 
guide  their  application.  And,  indeed,  till  die  close 
of  the  seventeenth  century,  the  doctrines  of  the 
chemist,  when  applied  to  medicine,  served  little 
other  purpose  than  to  amuse  and  mislead.  But 
modern  chemistry,  in  every  respect  a  more  just, 
rational,  and  dignified  science  than  what  had 
been  called  by  that  name  in  the  preceding  age,  has 
opened  resources  for  the  materia  medica  of  in- 
calculable value ;  and  is  daily  furnishing  the  en- 
lightened physician  w^ith  some  of  the  most  effica- 
cious means  of  preserving  health  and  combating 
disease. 

The  chemical  inquiries  of  the  eighteenth  century 
have  brou2:ht  to  lij^ht  manv  new  medicines,  some 
of  which  hold  the  first  rank  for  convenience,  cheap^ 
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ness,  and  efficacy.  From  the  same  source  physi- 
cians have  learned  to  reject  many  inert  and  useless 
substances  which  formerly  held  a  place  in  the 
materia  medica.  They  have  been  taught,  also, 
by  chemistry,  greater  accuracy  in  forming  their 
preparations,  more  easy,  efficacious,  and  correct 
methods  of  exhibiting  different  substances,  and 
more  definite  rules  for  adapting  remedies  to  dis^ 
eases.  To  enumerate  those  who  have  distinguished 
themselves  by  contributing  to  the  improvement  of 
the  materia  medica,  through  the  medium  of  che- 
mical investigations,  would  be  to  repeat  the  long 
catalogue  of  great  chemists  before  given,  whose 
names  do  so  much  honour  to  the  last  age. 

Several  systematic  WTiters  on  the  materia  me- 
dica hav^e  been  already  mentioned.  To  these 
might  be  added  a  much  greater  number,  w^hohave 
written  learnedly  and  extensively  on  the  subject, 
did  not  the  limits  of  this  review  forbid  such  an 
enumeration.  It  w^ould  be  improper,  however, 
not  to  take  some  notice  of  what  has  been  done  in 
this  department  of  medical  philosophy  by  Lieu- 
TAUD,  Fer  rein,  and  especially  by  Venel,  of  France ; 
by  Cartheuser,  Spielman,  and  Murray,  of  Ger- 
many; and  by  Hill,  Lewis,  Alston,  Cullen, 
and  Darw^in,  of  Great-Britain.  Of  these  the 
w^ork  of  Dr.  Lev/is,  improved  by  Dr.  Aiken  ;  that  of 
Professor  Cullen;  and  particularly  the  Apparatus 
Medicaminwn  of  Professor  Murray,  of  Goettin- 
gen  (the  most  extensive,  learned,  and  complete 
of  ali),  are  entitled  to  the  largest  share  of  esteem. 

The  late  work  of  Professor  Barton,  on  the 
materia  medica   of  the  United  States,"    forms  a 

0  Collections  for  an  Essay  toivards  a  Materia  M-ed'tca  of  the  United  States^ 
8vo.  1798.  Under  this  modest  title,  Dr.  Barton  has  presented  a  body  of 
information,  and  discovered  an  accuracy  and  extent  of  learning,  which 
might,  without  impropriety,  have  made  higher  claims.  It  is  pleasing  to 
observe  that  this  work  is  so  favourably  received  by  the  author's  country^ 
men,  that  a  second  edition  was  lately  demanded,  into  which  he  has  introduceiJ 
considerable  additions  and  improvements. 
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very  valuable  addition  to  the  knowledge  before 
possessed  on  this  subjeet,  and  reflects  high  honour 
on  its  learned  author.  From  the  extent  of  infor- 
mation, the  vigour  of  mind,  and  the  ardent  zeal  by 
v^hich  this  American  naturalist  and  physician  is 
distinguished,  we  may  hope  for  further  investiga- 
tions, and  richer  discoveries  of  the  medical  trea- 
sures of  our  country. 

Though  it  is  impossible  to  enumerate  all,  or  even 
the  greater  part  of  the  new  articles  with  which  the 
materia  medica  has  been  enriched,  in  modern 
times,  it  may  not  be  improper  to  take  some  no- 
tice of  a  few  of  the  most  celebrated  and  useful. 

The  first  application  of  Electricitij  to  medical 
purposes  belongs  exclusively  to  the  eighteenth 
century.  It  was  before  observed  that  Mr.  Krat- 
ZENSTEiN,  of  Germany,  was  the  first  person  who 
applied  the  electric  fluid  to  the  cure  of  diseases, 
and  that  the  course  of  experiment  and  inquiry  on 
this  subject  Vv^as  further  pursued  by  the  Abbe  Nol- 
LET,  and  by  many  others,  at  later  periods.  After  cor- 
recting numerous  errors  arising  from  the  extravagapt 
calculations  of  the  first  experimenters  on  medical 
electricity,  there  remains  no  doubt  of  its  efficacy 
in  many  diseases  of  nervous  derangement  and  mus- 
cular debility;  so  that  it  is  now  fully  established  as 
an  article  of  the  materia  medica. 

Within  a  few  years  past,  an  agent,  which  is  pro- 
bably nearly  allied  to  electricity,  and  which  is  de- 
nominated Galvanism,  or  the  Galvanic  Fluid,  has 
become  a  popular  application  in  certain  diseases. 
The  original  discovery,  together  with  the  progress 
and  gradual  extension  of  this  branch  of  philosophy, 
was  mentioned  in  a  former  chapter.  That  this 
wonderful  agent  possesses  great  efTicacy  in  many 
cases  similar  to  those  in  which  electricity  is  found 
to  afford  relief,  seems  to  be  too  well  attested  to 
admit  of  doubti  but  the  extent  of  its  application. 
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the  rules  which  ought  to  regulate  It,  and  the  de* 
gree  and  permanency  of  relief  which  it  is  capable 
of  affording,  have  been  so  imperfectly  investigated, 
that  it  is  difficult  to  speak  with  precision  or  cer- 
tainty on  the  subject. 

The  introduction  of  Factitious  Airs  into  the 
materia  medica  may  be  considered  as  marking 
a  splendid  and  very  interesting  period  in  its  history. 
Some  facts  on  this  subject  were  stated  in  a  pre- 
ceding section,  to  which  it  will  only  be  added, 
that  though  our  knowledge  of  this  important  class 
of  remedies  is  yet  in  its  infancy,  there  are  probably 
few  sources  from  which  more  important  aid  to  the 
physician  may  be  expected  to  be  hereafter  derived. 

The  affusion  of  Water,  cold  and  warm,  on  the 
body,  in  fevers  and  other  diseases,  deserves  to  be 
mentioned  in  this  place  as  a  new  article  in  the  ma- 
teria medica,  at  least  with  respect  to  the  principles 
and  manner  of  its  application.  The  simplicity, 
pleasantness,  universal  readiness  of  access,  and  un- 
questionable efficacy  of  this  remedy,  will,  it  is  to 
be  hoped,  soon  recommend  it  to  general  use.  The 
honour  due  to  Dr.  Currie,  of  Liverpool,  for  his 
enlightened  experiments,  and  valuable  publication 
on  this  subject,  was  before  noticed. 

The  efficacy  and  uses  of  Peruvian  Bark  have 
been  better  understood,  within  the  last  century, 
than  in  any  former  period.  Its  free  and  successful 
exhibition  by  modern  physicians,  in  intermittent 
fevers,  in  scrophula,  in  cases  of  gangrene  and 
mortification,  and  in  numerous  diseases  of  relaxa- 
tion and  debility,  is  well  known.  To  the  exer- 
tions of  Sir  Hans  Sloane  and  others,  in  introduc- 
ing this  medicine  into  general  use  in  Great- Britain, 
much  honour  is  due. 

The  use  of  Mercurij  has  also  been  greatly  ex- 
tended, and  its  effects  more  accurately  observed, 
during  the  century  under  review.     The  introduc- 
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tlon  of  this  metal  as  a  remGdy  in  a  multitude  of 
diseases/  and  especially  in  malignant  fevers,  may 
be  considered  as  a  memorable  event  in  the  annala 
of  medicine.  Those  who  hav^e  most  distinguished 
themselves  by  recommending  the  use  of  mercurial 
preparations  in  the  latter  class  of  diseases,  are  Drs. 
Rush  and  Chisholm. 

The  great  extension  of  the  use  of  Opium  in  the 
eighteenth  century  deserves  particular  notice;  but 
the  principles  of  this  extension,  and  the  variety  of 
cases  in  which  it  has  been  lately  employed,  are 
too  numerous  to  be  detailed. 

Digitalis  has  long  held  a  place  in  the  materia 
medica;  but  its  efficacy  in  certain  diseases,  parti- 
cularly in  dropsy  and  pulmonary  consumption,  has 
been  clearly  known  but  a  few  years.  For  much 
information  respecting  the  virtues  of  this  powerful 
vegetable,  we  are  indebted  to  the  publications  of 
Drs.  Withering,  Beddoes,  and  others. 

The  use  o^  Lead,  particularly  in  various  external 
applications,  has  been  better  understood,  and  more 
frequently  employed,  within  the  last  half  century, 
than  before.  Those  who  have  been  most  distin- 
guished by  their  inquiries  into  the  medical  virtues 
of  this  substance  are  M.  Goulard,  of  France,  and 
Dr.  Aiken,  of  Great-Britain. 

Many  of  the  best  preparations  of  Antimony  now 
employed  by  physicians,  were  either  w^holly  un- 
known, or  little  used,  prior  to  the  eighteenth  cen- 
tury. The  important  station  they  now  hold  in 
medical  prescriptions  is  well  understood. 

Several  of  the  mineral  and  vegetable  Poisons 
have  been  either  first  introduced  into  the  materia 


p  The  use  of  Mercury  In  the  Small- Pox  was  resorted  to,  in  the  Ameri- 
can Colonies,  lirst  in  1 745,  when  it  was  employed  with  success,  by  Dr. 
Thomas,  a  respectable  practitioner  of  Virginia,  and  by  Dr.  Muirison,  an 
eminent  physician  of  Long-Island,  in  the  province  of  New- York.  S.cc  Drj 
Gale's  Dissertation  an  Small-Pox^  quoted  by  Dr.  Hvxu.vm. 
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medica,  or  used  with  unprecedented  freedom  in  the 
course  of  the  period  under  review.  As  a  speci- 
men of  these  it  may  be  proper  to  mention  Arsenki 
Coniiim  Maadatiim,  Atropa  Belladona,  Solapurn 
Dukamara,  Hyoscyamus,  and  Datura  Stramonium^ 
which,  with  several  others,  have  been  often  and 
usefully  applied  by  modern  physicians. 

The  introduction  into  medical  use  of  the  Caro- 
lina Fink -Root  (Spigelia  Marijlandica),  by  Dr.- 
Garden,  of  South-Carolina ;  oi  ihc  Scneka  Si^ake^ 
Root  (Polygala  Scnekajy  by  Dr.  Tennant,  of  Vir-* 
ginia;  oi  Gum  Kino,  by  Dr.  FothePvGIll;  of  O^- 
prum  Ammoniacurn,  and  of  many  new  Adds,  by 
various  persons,  may  also  be  ranked  among  the 
less  important  of  the  class  of  improvements  now 
under  consideration. 

Finally,  it  would  be  difficult  to  mention  a  single 
important  article  in  the  materia  medica  which, 
in  the  hands  of  the  physicians  of  the  eighteenth 
century,  has  not  been  better  understood,  better 
prepared,  more  extensively  applied,  or  rendered 
more  convenient  and  efficacious  in  its  combina- 
tions, than  in  preceding  times.  Y/ere  it  possible 
to  include  in  this  brief  review  a  further  detail 
of  particulars,  it  would  be  easy  to  mention  many 
great  names,  and  various  branches  of  science,  to 
which  the  materia  medica  has  been  laid  under 
great  obligations  in  the  course  of  this  active  and 
eventful  period. 


To  the  foregoing  review  it  may  not  be  improper 
to  add,  that  the  eighteenth  century  is  distin- 
guished above  all  preceding  ages,  by  the  number 
and  excellence  of  Medical  Schools,  These  have 
multiplied  greatly,  have  been  placed  on  a  more 
extensive  and  liberal  footing,  and  been  more  fre- 
quented than  in  any  former  period.     At  the  be- 
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ginning  of  the  century  under  review,  and  indeed 
during  the  former  half  of  it,  the  University  of 
Leyden  was  by  far  the  most  celebrated  place  of 
medical  instruction.  Next  to  this,  in  respecta- 
bility, stood  the  schools  of  Italy.  Soon  afterwards 
the  great  school  of  Edinburgh  began  to  be  formed. 
In  1719,  the  first  Monro,  of  that  city,  undertook  to 
deliver  lectures  on  anatomy.  He  was  in  a  short 
time  joined  by  other  able  teachers,  who  formed  a 
regular  plan  of  medical  instruction,  and  gained,  in 
a  few  years,  a  high  reputation.  Indeed,  for  more 
than  forty  years  the  school  at  Edinburgh  held  the 
first  rank,  and  was  resorted  to  more  than  any  other 
by  students  from  all  parts  of  the  world.  During 
the  last  twelve  or  fifteen  years,  that  celebrated  in- 
stitution may,  perhaps,  be  said  to  have,  in  some 
degree,  declined;  or  rather  to  be  more  successfully 
rivalled  than  before,  by  several  establishments  for 
medical  instruction,  especially  by  some  on  the  con- 
tinent of  Europe.  The  German  medical  schools, 
in  particular,  have  lately  much  increased,  both  in 
number  and  excellence. 

Aledical  Associations,  for  promoting  the  inter- 
course, combining  the  efforts,  and  diflTusing  the  con- 
centrated knowledge  of  many  physicians,  though 
not  the  exclusive  product  of  the  eighteenth  century; 
yet,  when  considered  w^ith  respect  to  their  number* 
and  usefulness,  may  be  ranked  among  the  distin- 
guishing honours  of  the  period  under  consideration. 
They  have  been  greatly  multiplied  during  this  pe- 
riod, in  every  civilized  part  of  the  world ;  have 
made  many  important  publications,  and  eminently- 
contributed  to  the  advancement  of  the  healing  art. 
To  recount  the  number  of  these  established  wathin 
the  last  hundred  years,  or  to  make  the  most  gene- 
ral estimate  of  the  services  which  they  have  ren- 
dered to  the  science  of  medicine,  would  fill  many 
pages. 
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Next  in  importance  to  Medical  Schools  and  So" 
cietiesy  are  the  Medical  JoitrnalSy  and  other  peri- 
odical publications,  intended  to  promote  the  sci- 
encCipf  medicine,  which  distinguished  the  last  age. 
It  is  believed  that  the  honour  of  giving  birth  to  this 
species  of  publication  belongs  to  the  century  under 
review.  At  an  early  period  of  it,  the  Transactions 
of  medical  societies,  and  the  collections  of  Obser- 
'Nations  and  Inquiries  on  the  various  branches  of 
the  healing  art,  began  to  make  their  appearance, 
and  to  awaken  the  minds  of  practitioners.  Among 
the  regular  Journals  in  the  English  language,  ex- 
clusively devoted  to  this  department  of  knov/ledge, 
the  Medical  Commentaries  of  Dr.  Duncan,  of 
Edinburgh,  hold  the  first  place,  both  with  respect 
to  time  and  merit.  This  work  was  succeeded  by 
the  Annals  of  Medicine^  by  the  same  gentleman, 
assisted  by  his  son.  Within  the  few  last  years 
of  the  century,  works  of  this  kind  have  greatly 
multiplied,  not  only  in  Great-Britain,  but  also  in 
many  other  parts  of  the  learned  world.  The  great 
utility  of  these  publications  is  unquestionable.  The 
number  of  important  hints  which  they  have  pro- 
posed, of  new  remedies  which  they  have  sug- 
gested, and  of  new  paths  of  inquiry  which  they 
have  opened,  is  too  great  to  be  reckoned.  *'  It 
"  is  no  exaggeration,"  says  a  learned  American 
physician,  "  to  assert,  that  the  medical  facts  and 
^^  observations  which  have  been  published  in  the 
'^  eighteenth  century,  have  done  more  towards  ex- 
*'  plaining  the  functions,  and  curing  the  diseases 
*'  of  the  human  body,  than  all  that  remained  on 
"  record,  for  many,  perhaps  for  all  the  centuries 
*'  that  had  preceded  since  the  creation."^ 

The  establishment  of  numerous  and  extensive 
Hospitals,  by  which  the  eighteenth  century  is  emi* 

q  Ramsay's  Revleio  of  the  Improvemsnts  of  ^idUvie,  &c.  p.  l6,  17* 
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hently  distinguished,  maybe  considered  as  scarcely 
more  favourable  to  the  interests  of  humanity,  than 
to  the  advancement  of  medical  science.  It  has 
been  well  observed,  that  the  Heathen  World  never 
produced  an  Hospital;  and  if  any  institutions  of 
this  kind  now  exist  among  pagans,  they  have  de- 
rived from  Christendom  the  benevolent  plan.  The 
astonishing  multiplication  of  such  establishments, 
in  almost  every  part  of  the  Christian  w^orld,  and 
especially  in  Great-Britain,  during  the  last  cen- 
tury, is  well  known  to  every  intelligent  reader; 
and  that  every  institution  of  this  kind  may  be  con- 
sidered as  a  sort  of  medical  school,  from  which 
the  richest  stores  of  instruction,  both  in  surgery  and 
the  practice  of  physic,  are  continually  drawn,  is 
too  obvious  to  require  explanation. 

To  the  peculiarities  of  the  eighteenth  century 
already  stated,  it  may  be  added,  that  every  branch 
of  knowledge  connected  with  the  healing  art  has 
been  rendered  more  accessible  and  popidar^  by 
the  exertions  of  philanthropic  and  liberal  minded 
physicians.  For  a  number  of  preceding  ages  me- 
dical science  was  hidden  under  the  veil  of  dead 
languages,  and  obscured  by  the  technical  jargon, 
and  the  love  of  mystery  which  long  distinguished 
medical  practitioners;  but  in  the  course  of  the 
century  under  consideration,  and  especially  the 
latter  half  of  it,  the  love  of  mystery,  though  not 
completely  vanquished,  has  much  declined.  The 
elements  of  medical  knowledge  have  been  brought 
down  to  the  capacities  of  all  classes  in  the  com- 
munity. Plain  and  popular  works  for  the  use  of 
Families  have  been  presented  to  the  public,  and 
much  useful  knowledge  respecting  the  best  means, 
in  ordinary  cases,  of  preserving  and  restoring  health, 
for  the  first  time,  generally  disseminated.  Among 
the  many  popular  works  of  this  kind,  which  might 
be  mentioned,  those  of  Tissot,  Buchan,  Willich^ 
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and  Parkinson,  have  successively  appeared,  and 
acquired  much  distinction. 

The  different  modes  of  making  impressions  on 
the  human  system,  in  various  slates  of  disease, 
through  the  medium  of  the  imagination,  and  all 
the  endless  impositions  o{  Quackery  and  Charlatan- 
ism, have  been  astonishingly  multiplied  in  the 
course  of  the  eighteenth  century.  Though  medical 
knowledge  has  been  evidently  increasing,  through- 
out this  period,  medical  imposture  has,  at  least, 
kept  pace  with  it.  Among  many  instances  which 
might  be  adduced  in  support  of  this  remark,  may 
be  mentioned  the  audacious  pretensions  of  Count 
Cagliostro,  with  respect  to  his  Balsam  of  Life; 
the  far  famed  imposition  concerning  Animal  Mag- 
netism,  by  Mesmer,  and  his  followers ;  and  more 
recently,  the  claims  o'i  Ferldnism,  so  denominated 
from  Dr.  Perkins,  late  a  citizen  of  the  United 
States.  But  it  is  worthy  of  remark,  that  while 
these  kinds  of  imposture  have  rather  gained  ground, 
those  wbich  consist  in  Witchcraft,  Spells,  and  In- 
cantations, and  all  the  supposed  influence- of  De- 
moniacal powers,  in  producing  health  or  disease, 
have  manifestly  declined  wuthin  the  period  under 
review. 


The  cultivation  and  progress  of  medical  science 
in  the  United  States  deserves  some  attention  be- 
fore closing  this  chapter.  It  is  to  be  lamented  that 
the  want  of  suitable  documents  renders  a  full  and 
satisfactory  view  of  this  part  of  the  retrospect  im- 
possible. For  though  little  was  done  in  our  country, 
for  the  science  of  medicine,  until  within  the  last 
forty  years;  yet  of  a  considerable  portion  of  that 
little  the  knowledge  is  either  totally  lost,  or  pre- 
served only  in  that  vague  and  indistinct  manner  iu 
which  traditional  records  are  usually  presented. 
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During  the  greater  part  of  the  century  under 
review,  and  especially  the  early  periods  of  it,  me- 
dical science  was  cultivated  with  most  success  in 
the  Middle  and  Southern  States.     This  was,  pro- 
bably, among  other  circumstances,  chiefly  owing 
to  the  following  causes.     In  those  States  many  of 
the  physicians  were  Europeans,  who  had  enjoyed 
all  the  advantages  of  the  best  schools  of  physic. 
It  was  more  common  among  them  than  in  the 
Eastern  States,  owing  to  the  greater  wealth  of  the 
former,  to  send  young  gentlemen  to  complete  their 
medical  education  in  foreign  universities.     A  taste 
for  researches  in  natural  history  also  appeared,  in  a 
number  of  instances,  particularly  in  the  States  of 
JSoiith-Carolina,  Virginia^  Pennsylvania,  and  New- 
York,  long  before  a  similar  taste  was  formed  to  the 
Eastward ,  and  the  tendency  of  such  pursuits  to  en- 
lighten the  minds,  and  extend  the  inquiries  of  phy- 
sicians, is  too  obvious  to  require  elucidation. 

One  of  the  earliest  publications  in  America*"  on 
a  medical  subject,  v/as  an  essay  on  the  Iliac  Pas- 
sion, by  Dr.  Cadwallader,  a  respectable  physi- 
cian of  Philadel]»hia,  printed  about  the  year  1740, 
in  which  the  author  opposes,  with  considerable 
talents  and  learning,  the  then  common  mode  of 
treating  that  disease.'     About  the  same  time,  Dr. 

r  Before  this,  William  Bull,  the  first  native  of  South-Caroh'na,  and 
probably  among  the  first  natives  of  America,  who  obtained  a  degree  in 
medicine,  defended  and  published,  in  1734,  at  the  University  of  Leydcn,  his 
inaugural  thesis,  De  Colica  Pictonum.  He  was  a  pupil  of  the  great  Boer- 
haave;  and  is  quoted  by  Dr.  Van  Swieten,  in  the  following  very  re- 
spectful terms  :  Hac  Colica  in  regioiiibjis  Amcricte  7}2cridloJ2alibus  ta?JT  frcquens 
est,  rtt  fere  pro  rnorho  Endcmio  hahari  poss'it ;  Jit'i  ab  eruditissimo  -viro  Gu  LI  ELMO 
Bull,  i/i  his  oris  nato,  et  nunc  fdiciter  ibi  medicinam  exerccate,  stepius  audiviy 
qui  et  pitlchram  de  hoc  7norbo  scripsit  dissertatioiiem  inauguralem^  quam  in  Acade- 
Vila  Lugduno  Batava  defendit  anno  1 734.  Vide  GerarDI  L.  B.  Van  Swi eteW 
Co:nmc!itarla,  tomus  tertius,  p.  357. 

s  For  several  of  the  names  and  facts  here  stated,  respecting  the  early- 
medical  writers  of  America,  the  author  is  indebted  to  the  Revic-w  of  the 
Improvements  of  Medicine^  by  Dr.  Ram  SAY,  of  Charleston,  before  quoted. 
Tlie  learning  and  talents  displayed  by  this  gentleman,  both  as  an  historiari 
and  medical  philosopher,  entitle  him  to  a  distinguished  place  among  the 
benefactors  and  ornaments  of  his  country. 
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TennanT ,  of  Virginia,  published  a  small  work 
on  the  Pleurisi/,  in  which  he  brought  into  view 
the  virtues  of  seneka  snake-root,  which  were  be- 
fore unknown.     Not  long  afterwards.  Dr.  John 
MiTCHEL,  of  Virginia,    published    an  ingenious 
Essai/  on  the  Causes  of  the  different  Colours  of  People 
in  different  Climates,  in  which  he  displayed  much 
anatomical  and  other  learning.'    About  the  middle 
of  the  century,  Dr.  Thomas  Bond,  an  eminent  phy- 
sician of  Philadelphia,  drew  up  some  useful  medi- 
cal memoirs,  which  were  published  in  a  periodi- 
cal work  in  London.^     Nearly  cotemporary  with 
the  last  mentioned  publications,  were  several  by 
Dr.  Benjamin  Gale,  a  practitioner  of  medicine 
in   Connecticut,    who   was    much    distinguished 
among  his  countrymen  for  his  acquirements  and 
skill,  and  who  particularly  published  a  Disserta^ 
tio7i  on  the  Inocidation  of  the  Small-Pox  in  Ame^ 
rica,  which  has  been  often  mentioned  respectfully.* 
In    1753    Dr.  John   Lining,   of  South-Carolina, 
published  an  accurate  history  of  the   American 
Yellow  Fever,  which  was  the  first  that  was  given 
to  the  world  from   our  continent.     Dr.  Lionel 
Chalmers,  of  the  same  State,  in  1754,  commu^ 
nicated  to  the  Medical  Society  of  London  some 
useful  remarks  on  Opisthotonus  and  Tetanus,  which 
were  published  in  the  first  volume  of  their  Obser- 
vations and  Inquiries.     This  gentleman  also  pub^ 
lished,  in  1767,  an  Essay  on  Fevers,  in  which  he 

i  This  Essay  was  sent  to  Mr.  Collinson,  of  Great-Britain,  and  was 
intended  as  a  solution  of  the  prize  problem  on  that  subject,  announced  by 
the  Academy  of  Bourdeaux.  It  was  afterwards  published  in  the  Philosopbkal 
transactions .^  vol.  xliii.  p.  I02 — 150.  Dr.  MiTCHEL  also  wrote  ably  on 
the  Yello'w  Fever ^  as  it  appeared  in  Virginia  in  1 742.  His  instructive 
manuscripts  on  this  subject  fell  into  the  hands  of  Dr.  Franklin,  by 
\vhom  they  were  communicated  to  Dr.  Rush,  See  Rush  on  Yelloiv  Fever y 
8vo.    1794. 

1)   Medical  Observations  and  Inquiries^  vols.  i.  and  ii. 

u  It  is  possible  that  other  medical  publications  were  made  in  New* 
England,  about  this  time,  equally  worthy  of  notice  j  but  U>e  author  ha^ 
not  been  so  fortunate  as  to  see  or  hear  of  thgjn. 
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gave  the  outlines  of  the  spasmodic  theory,  which 
had  been  before  taught  by  Hoffman,  and  was 
afterwards  more  fully  illustrated  by  Cullen.  In 
1764  Dr.  Garden,  a  scientific  physician  of  South- 
Carolina,  before  mentioned,  presented  to  the  pub- 
lic an  account  of  the  medical  properties  of  Pink- 
Root,  and  gave,  at  the  same  time,  a  botanical  de- 
scription of  the  plant.  About  the  same  time.  Dr. 
CoLDEN,  and  Dr.  Jacob  Ogden,  both  of  New- 
York,  published  some  valuable  observations  on  a 
species  of  Sore  Throaty  which  was  then  prevalent 
and  mortal.  The  former  of  these  gentlemen  also 
made  medical  communications  on  other  subjects, 
which  were  esteemed.""  To  this  list  may  be  added 
Dr.  John  Jones,  also  of  New- York,  who  was 
greatly  distinguished  as  a  surgeon,  and  who  pub- 
lished a  work  on  Wounds  and  Fractures^  which  is 
an  honourable  monument  of  his  learning  and  pro- 
fessional skill. 

Though  these  physicians  were  not  all  of  them 
natives  of  America;  and  though  their  publications 
were  generally  small,  and  cannot  be  said  to  be 
of  much  value  at  the  present  day;  yet,  considered 
as  indications  of  a  growing  taste  for  medical  in- 
quiries, and  as  among  the  means  of  exciting,  in 
a  young  country,  a  thirst  for  knowledge,  and  an 
ambition  for  the  attainment  of  medical  fame  (as 
examples  of  which  alone  they  are  mentioned), 
they  doubtless  deserve  respectful  notice  in  this 
sketch.  They  contributed  to  bring  the  American 
practitioners  of  the  healing  art,  scattered  over  an 
immense  territory,  better  acquainted  with  each 
other,  and,  doubtless,  concurred  with  other  cir- 
cumstances, to  forward  the  plans  of  association  and, 
instruction  which  soon  began  to  take  place. 

IV  Dr.  CoLDEN  Is  the  gentleman  before  mentioned  as  Lleucenant-Go- 
^ernor  of  New-York,  and  as  having  distinguinhed  himself  by  bis  know- 
ledge of  Aftmmiy  and  j^  at  any. 
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About  the  year  1762  Dr.  William  SniPfE^r 
and  Dr.  John  Morgan,  both  natives  of  Pennsyl- 
vania, and  youthful  friends,  who  had  gone  to  the 
University  of  Edinburgh,  to  complete  their  medi- 
cal education,  and  who  had  received  its  honours, 
met  in  London,  whither  they  had  repaired  for  the 
purpose  of  receiving  instruction  from  the  large 
hospitals,  and  excellent  teachers  of  that  city. 
They  there  agreed  to  attempt  the  establishment  of 
a  Medical  School  in  Philadelphia.  Accordingly, 
in  the  year  1764,  Dr.  Shippen  gave  the  first  course 
of  lectures  upon  Anatomy  that  ever  was  delivered 
in  America.  In  1765  Dr.  Morgan  laid  before 
the  trustees  of  the  College  of  Philadelphia  a  plan 
for  teaching  all  the  branches  of  medicine,  and  con- 
ferring medical  degrees.  This  plan  was  adopted; 
Dr.  Shippen  was  recognized  as  Professor  of  ^;z<2- 
tomy^  and  Dr.  Morgan  was  appointed  Professor  of 
tht  Institutes  of  Medicine  J  and  soon  afterwards  be- 
gan to  teach  them.  In  the  year  1768  Dr.  Adam 
KuHN,  who  had  studied  under  the  celebrated  Lin- 
naeus, was  appointed  Professor  of  Botany,  and  of 
the  Materia  Medica;  and  in  1769  Dr.  Benjamin 
Rush,  who  had  just  completed  his  medical  studies 
in  Europe,  was  chosen  Professor  of  Chemistry, 
To  these  gentlemen  was  added  Dr.  Thomas  Bond, 
who  was  selected  to  give  Clinical  Lectures,  on  the 
cases  of  disease  in  the  Pennsylvania  Hospital. 
The  first  American  Medical  School,  thus  organized, 
became  the  resort  of  students  from  every  part 
of  the  then  Colonies:  It  has  since  undergone  con- 
siderable changes,  by  the  death  and  resignation  of 
Professors,  and  new  appointments;  but  continues 
to  flourish;  and  will  now  bear  a  very  honourable 
comparison,  at  least  with  regard  to  the  talents  and 
learning  of  its  Professors,  with  the  most  respecta- 
ble institutions  of  a  similar  kind  in  Europe. 
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In  1764  Dr.  Shippen  lectured  to  ten  students, 
in  the  season  of  1801 — 2  the  number  of  students 
attending  the  different  Medical  Professors  amount- 
ed to  one  hundred  and  thirty,  of  whom  twenty- 
one  were  admitted  to  the  degree  of  Doctor  of 
Medicine. 

The  laudable  example  set  by  the  physicians  and 
college  of  Philadelphia,  soon  excited  the  zeal  of 
the  physicians  of  New- York  to  establish  a  medical 
school  in  King's  College;  accordingly,  in  1767  a 
letter  was  addressed  to  the  governors  of  that  insti- 
tution, by  Drs.  Samuel  Clossey,  Peter  Middle- 
ton,  John  Jones,  James  Smith,  Samuel  Bard, 
and  John  V.  B.  Tennent,  urging  the  propriety 
and  importance  of  attempting  to  form  a  plan  of 
medical  instruction,  and  offering  their  services  for 
carrying  it  into  effect.  In  consequence  of  this 
letter  the  governors,  a  few  days  afterwards,  elected 
Dr.  Clossey  Professor  oi  Anatonu),  Dr.  Middle- 
ton  Professor  of  Physiology  and  Pathology,  Dr. 
Jones  Professor  of  Surgery,  Dr.  Smith  Professor 
of  Chemistry  and  Materia  Medica,  Dr.  Bard  Pro- 
fessor of  the  Theory  and  Practice  of  Physic,  and 
Dr.  Tennent  Professor  of  Midwifery.  In  1770, 
in  consequence  of  the  death  of  Dr.  Tennent,  and 
the  removal  of  Dr.  Smith  out  of  the  province,  the 
office  of  instruction  in  Materia  Medica  was  com- 
mitted to  Dr,  MiDDLETON,  and  Chemistry  to  Dr. 
Bard.  Lectures  were  regularly  given  by  the 
above  named  gentlemen ;  but  no  medical  degrees 
had  been  conferred  by  the  college,  when  the  revo- 
lutionary war  entirely  deranged,  and,  in  effect,  de- 
stroyed the  whole  establishment. 

In  1784  the  RcGfents  of  the  Universitv  made  an 
attempt  to  revive  the  medical  school,  and  went  so 
far  as  to  appoint  several  Professors  in  Columbia  Col- 
lege (the  new  style  by  which  King's  College  became 
known,  on  the  change  of  government),  for  the  pur- 


322  Medicine. 

pose  of  pursuing  the  former  plan  of  instruction 
But  the  gentlemen  so  appointed  did  not  all  deliver 
lectures;   the  courses  actually  given   were  short 
and  incomplete,  and  the  undertaking  languished, 
and  finally  fell  to  the  ground. 

After  several  other  ineffectual  attempts  to  esta- 
blish a  course  of  medical  instruction  in  the  city,  the 
Trustees  of  Columbia  College,  in  1792,  organized 
the  school  on  its  present  plan,  and  commenced  a 
course,  v/hich  has  succeeded  better  than  any  former 
attem.pt.  The  Faculty  of  Physic,  as  then  consti- 
tuted, consisted  of  Dr.  Samuel  Bard,  Dean;  Dr. 
Wright  Post,' Professor  of  ^7z«^o??z?/;  Dr.  William 
Hamersley,  Professor  of  the  Institutes  of  Medi- 
cine; Dr.  John  R.  B.  Rodgers,  Professor  of  il//<i- 
wifery;  Dr.  Nicholl,  Professor  of  C/?^?7zz>/rj/ ;  Dr. 
Richard  Kiss  am.  Professor  of  Botany;  and  Dr. 
Richard  Bayley,  Professor  of  AS'z/rox^/^/.  These  gen- 
tlemen, the  greater  number  of  whom  had  received 
a  regular  medical  education  in  Europe,  soon  com- 
menced the  several  departments  of  instruction  as- 
sis^ned  to  them.  The  first  medical  deo-rees  were 
conferred  by  this  institution  in  1793 ;  and  though  it 
has  not  grown  so  rapidly  as  might  have  been  ex^ 
pected,  from  the  learning  and  talents  of  its  Pro- 
fessors, yet  it  holds  a  respectable  station,  and  has 
rendered  very  important  services  to  the  interest  of 
medical  science  in  the  state. 

The  third  medical  school  established  in  \h^ 
United  States,  is  that  in  the  University  of  Cam- 
bridsfe,  Massachusetts.  This  institution  took  its 
rise  from  the  benefactions  of  several  enlightened 
and  liberal  persons,  who  w^ere  desirous  of  pro- 


K  By  means  of  the  zeal  and  enterprise  of  Professor  Post  Columbia  Col- 
lege is  possessed  of  a  valuable  collection  of  Anatomical  Preparations  ,-  to  com- 
plete which  that  accomplished  Anatomist  made  two  voyages  to  Europe.  It 
is  believed  that  this  is  the  first  collection  of  the  kind  introduced  into  the 
Wnited  States,  and  certainly  the  best. 
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iBoting  the  knowledge  of  medical  science.  Dr. 
EzEKiEL  Hersey,  an  eminent  physician  of  Hing- 
ham,  in  that  State,  who  died  in  1770,  bequeathed 
one  thousand  pounds,  Massachusetts  currency,  to 
be  applied  to  the  support  of  a  Professor  of  Anatomy 
and  Surgery.  His  widow,  at  her  death,  left  a 
like  sum,  to  be  devoted  to  the  same  object.  His 
brother.  Dr.  Abner  Hersey,  of  Barnstable,  and 
Dr.  JopiN  Gumming,  of  Concord,  left  each  five 
hundred  pounds,  to  be  also  applied  to  the  en- 
couragement and  support  of  medical  instruction.^ 
These  generous  donations  were  aided  by  that  of 
William  Erving,  Esquire,  an  opulent  gentleman 
of  Boston,  who,  a  few  years  afterwards,  gave  one 
thousand  pounds  towards  the  support  of  an  addi- 
tional Professor.'' 

Though  the  first  of  the  benefactions  above  stated 
was  made  some  time  before  the  commencement  of 
the  revolutionary  war,  yet  nothing  effectual  was 
done  toward  executing  the  will  of  these  public 
spirited  donors  till  near  the  close  of  it.  In  1781 
Dr.  John  Warren  began  to  lecture  in  Boston 
on  Anatomy  and  Surgery,  and  prosecuted  his  plan 
for  two  seasons.  In  1783  the  government  of  the 
University  of  Cambridge  proceeded  to  organize  a 
regular  medical  school,  when  Dr.  Warren  was 
appointed  Professor  of  Anatomy  and  Surgery ;  Dr. 
Benjamin  Waterhouse,  Professor  of  the  Theory 
and  Practice  of  Physic ;  and  Dr.  Aaron  Dexter, 
Professor  of  Chemistry  and  Materia  Medlca.  Since 
that   period  these  gentlemen  have  regularly    de- 

y  These  several  sums,  amounting  to  three  thousand  pounds,  Tvlas^achusetts 
currency,  are  funded,  and  their  annual  proceeds  equally  divided  between 
the  Professors  of  Anatomy  and  Surgery,  and  of  the  T/jeory  and  Practice  of 
Physic  ;   each  of  which  Professorships  bears  the  name  of  Kersey. 

z  The  bequest  of  Mr.  Erving  was  exclusively  devoted  by  him  to  the 
support  of  a  professorship  of  Chemistry  and  Materia  Mcdica.  I'liis  profes* 
sorship  also  bears  the  name  of  its  first  and  principal  benefactor. 
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Jivered  lectures  on  the  several  branches  assigned 
to  them ;  and  though  the  number  of  students  who 
usually  attend  them  is  comparatively  small,  yet 
they  are  annually  increasing ;  and  the  erudition  and 
talents  of  the  Professors  afford  a  satisfactory  pledge 
that  the  institution  w^ill,  at  no  distant  period,  reach 
a  much  higher  station  both  of  respectability  and 
usefulness. 

The  fourth  and  last  medical  school  formed  in  the 
United  States,  is  that  connected  with  Dartmouth 
College,  in  the  State  of  New-Hampshire.  This 
establishment,  for  instruction  in  medicine,  was 
founded  in  the  year  1798;  when  Dr.  Nathan 
Smith  was  appointed  Professor  of  Medicine,  to 
lecture  on  Anatomy,  Surgery,  Midicifery,  and  the 
Theory  and  Practice  of  Physic;  and  Dr.  Lyman 
Spalding  Professor  of  Chemistry  and  Materia  Me- 
dica.  A  considerable  number  of  young  gentlemen 
have  attended  the  lectures,  and  several  have  re- 
ceived the  honours  of  this  institution. 

The  establishment  of  Medical  Schools  in  the 
United  States  may  be  considered  as  forming  a 
grand  era  in  our  national  progress,  and  as  producing 
important  effects  on  the  character  of  our  physicians. 
The  happy  influence  of  these  institutions  has  also 
been  much  aided  by  the  formation  of  Medical 
Societies,  in  almost  every  State,  which  have  all 
come  into  behig  within  the  last  forty  years.  The 
effect  of  such  establishments  in  exciting  a  thirst  for 
the  acquisition  of  knowledge;  in  producing  a  spirit 
of  generous  emulation;  in  cultivating  a  taste  for 
observation  and  inquiry;  and  in  combining  the 
efforts  and  the  skill  of  physicians,  in  every  part  of 
pur  country,  must  be  obvious  to  every  attentive 
mind.  Many  of  the  Inaugural  Theses,  defended 
and  pubhshed  by  the  students,  in  the  Am.erican 
medical  schools,  would  be  considered  as  honoura- 
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ble  specimens  of  talents  and  learning  in  the  most 
renowned  universities  of  Europe.'' 

Within  the  last  fifteen  years  of  the  century  under 
review,  medical  publications  have  greatly  multi- 
plied in  the  United  States;  many  of  which  do  equal 
honour  to  their  authors  and  our  country.  Among 
these  the  numerous  and  valuable  works  of  Dr. 
Rush  hold  the  first  place;  and  to  no  individual  are 
we  more  indebted  for  promoting,  both  by  precept 
and  example,  that  laudable  and  enlightened  zeal 
for  medical  improvements,  which  has  been  so  hap- 
pily increasing,  for  a  number  of  years  past,  among 
American  physicians.  In  a  catalogue  of  our  me- 
dical writers  also,  Drs.  Maclurg,  Mitchill, 
Bartoin^,  Rams  A  y,Cald  WELL,  CuRRiE,  and  several 
others,  would  be  entitled  to  particular  notice,  did 
not  the  limits  of  the  present  sketch  forbid  an  at- 
tempt to  do  justice  to  their  respective  merits. 

In  the  year  1797,  a  periodical  publication,  un- 
der the  title  of  the  Medical  Repository,  was  com- 
menced by  Drs.  Mitchill,  Miller,  and  Smith, 
which,  from  the  peculiar  circumstances  of  our 
country,  may  be  considered  as  an  important  event, 
in  noting  the  successive  steps  of  medical  improve- 
ment in  the  United  States.  In  the  premature  death 
of  the  last  named  gentleman,  who  bid  fair  to  attain 
the  most  honourable  eminence  in  his  profession, 
this  work  sustained  a  great  loss.*     It  is  still,  how- 


a  "Within  the  last  ten  or  twelve  years,  all  the  medical  schools  in  the  United 
States  have  concurred  in  permitting  their  medical  graduates  to  write  and 
defend  their  Inaugural  Dissertations  in  the  English  language.  Whether  this 
is  to  be  considered  as  an  improvement,  or  a  literary  retrocession,  is  a  question 
which  it  is  proposed  to  discuss  in  another  place. 

b  Dr.  Eiiiiu  H.  Smith  was  born  in  the  year  1771,  at  Litchfield,  in  the 
Slate  of  Connecticut,  where  his  father,  a  respectable  physician  still  resides. 
He  entered  Yale  College  at  the  age  of  eleven;  and  after  leaving  that  insti- 
tution, completed  his  education  under  the  care  of  the  Rev.  Dr.  Dwight, 
since  President  of  Yale  College,  and  who  at  that  time  presided  over  an 
academy  of  distinguished  reputation  at  Greenfield.  After  this  he  pur- 
sued a  regular  course  of  medical  studies  under  the  direction  of  his  father; 
commenced  the  practice  of  physic  at  Weathersficld  in  1792,  and  removed 
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ever,  prosecuted  with  undiminished  excellence  and 
success;  and  furnishes  at  once  very  reputable  spe- 
cimens of  the  learning,  talents  and  zeal  of  many 
American  physicians;  and  a  most  useful  vehicle 
for  conveying  to  the  public  a  knowledge  of  every 
improvement  in  the  science  of  medicine. 


CHAPTER  V. 

GEOGRAPHY. 

As  few  sciences  are  more  interesting  than  Geo- 
graphy, so  few  have  received  more  attention,  or 
been  more  improved  and  extended  during  the  pe- 
riod under  consideration.  At  the  beginning  of 
the  century,  almost  half  the  surface  of  the  globe 
was  either  entirely  unknown,  or  the  knowledge  of 
it  was  so  small  and  indistinct,  as  to  be  of  little 
practical  value.  Since  that  time  such  discoveries 
and  improvements  have  been  made,  that  geography 
has  assumed  a  new  face,  and  become  almost  a  new 

to  the  city  of  New- York  in  1793,  where  he  remained  until  1798,  when 
he  fell  a  victim  to  the  yellow  fever,  which  raged  with  so  much  violence  in 
the  city  in  the  autumn  of  that  year.  The  surviving  Editors  of  the  Medical 
Repository  speak  of  their  deceased  colleague  in  the  following  honourable 
terms. 

"  As  a  physician,  his  loss  is  irreparable.  He  had  explored,  at  his  early 
■age,  an  extent  of  medical  learning,  for  which  the  longest  lives  are  seldom 
found  sufficient.  His  diligence  and  activity,  his  ardour  and  perseverance, 
knew  no  common  bounds.  The  love  of  science  and  the  impulse  of  philan- 
thropy directed  his  whole  professional  career,and  left  little  room  for  the  calcu- 
lations of  emolument.  He  had  formed  vast  designs  of  medical  improvement, 
which  embraced  the  whole  family  of  mankind,  were  animated  by  the  soul 
of  benevolence,  and  aspired  after  every  object  of  a  liberal  and  dignified 
ambition.  His  writings,  already  published,  incessantly  awaken  regret,  that 
the  number  of  them  is  not  greater.  They  display  singular  diligence  and 
acuteness  of  research,  the  talents  of  accurate  and  extensive  observation,  great 
force  and  precision  of  reasoning,  and  the  range  of  a  vigorous  and  com-r 
■prehensive  mind."     Medical  Repository^  v.  ii.  p.  SI4,  XIJ.  second  Editior>i 
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Science/  A  spirit  of  curiosity  has  stimulated  mam 
kind  to  unprecedented  activity  in  exploring  remote 
regions  of  the  earth.  Individual  voyagers  and 
travellers^  and  private  associations  have  done  much 
to  extend  our  acquaintance  with  the  globe.  Be- 
sides the  exertions  of  these,  the  governments  of 
Great-Britain,  France,  Spain,  Sweden,  Denmark 
and  Russia  have  severally  directed,  or  encouraged 
expeditions  of  discovery  and  of  scientific  research^ 
To  which  we  may  add,  that  the  occasional  mis- 
takes and  misfortunes  of  mariners,  while  they  over- 
whelmed with  distress  the  immediate  sufferers, 
have  contributed  to  enlarge  the  sphere  of  our  infor- 
mation with  respect  to  distant  countries,  and  thus, 
by  a  w^ise  arrangement  of  Providence,  to  increase 
the  objects  and  the  means  of  naval  enterprise. 

Although  in  these  geographical  discoveries  Great- 
Britain  has  undoubtedly  made  the  most  distin- 
guished figure;  yet,  with  respect  to  time,  the 
honour  of  priority  belongs  to  Russia.  Early  in  the 
century,  Peter  the  Great,  to  whose  mind  bold 
and  grand  enterprises  were  familiar  and  habitual, 
conceived  the  design  of  exploring  regions  of  the 
earth,  which  had  not  been  before  visited  by  civil- 
ized man,  and  by  this  means  promoting  the  wealthy 
cultivation,  and  aggrandizement  of  his  empire.  In 
pursuance  of  this  design,  he  formed  several  expe- 
ditions for  discovery,  which,  though  not  crowned 
with  complete  success,  were  yet  considerably  use- 
ful, and  laid  the  foundation  of  greater  attainments' 
after  his  death.  It  was  in  his  reign  that  several 
large  districts  of  country  in  the  north-eastern  parts 
of  Asia  w-ere  first  visited  and  explored  by  Euro- 


c  By  Geography  here  Is  meant  not  only  what  the  word  strictly  imports, 
Tiz.  a  description  of  the  extent,  divisions,  and  aspect  of  the  surface  of  our 
globe,  but  also  some  of  the  other  statistical  inquiries,  which  modcra 
writers,  however  Improperly,  have  universally  agreed  to  include  in  geo- 
graphical treatises. 


v' 
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peans.  Under  his  auspices,  some  enterprising 
navigators,  in  1713,  discovered  the  chain  of  islands 
called  the  Kiiriles,  on  the  coast  of  Kamtschatca. 
Under  the  direction  of  the  same  monarch,  also. 
Captains  Behring  and  Tschirikow  discovered 
a  number  of  other  islands  in  the  adjacent  seas, 
and  estabhshed  a  profitable  trade  with  the  natives. 
The  former,  a  native  of  Denmark,  in  1728,  first 
entered  the  strait  which  divides  Asia  from  the 
American  continent,  and  which  was  after- 
wards called  by  his  name/  This  spirit  of  dis- 
covery continued  to  animate  the  government,  but 
more  particularly  the  subjects  of  Russia,  for  many 
years  after  the  demise  of  .the  Czar.  About  this 
time  some  private  adventurers  in  that  country  be- 
came fired  w^ith  the  ambition  of  discovering  a 
north-east  passage  to  India  Between  the  years 
1730  and  1740,  many  daring  voyagers  successively 
engaged  in  the  prosecution  of  this  plan.  Among 
these,  MoROviEF,  Malgyn,  Skurahoff,  Menin, 
and  Laptief,  deserve  particular  notice.'  The  la- 
bours they  underwent,  and  the  dangers  they  en- 
countered, w^ere  incredible;  but  all  their  exertions 
and  discoveries  served  only  to  furnish  increasing 
evidence,  that  if  such  a  passage  exist,  it  is  next 
to  impracticable,  and  always  dangerous. 

In  1740  Behring  undertook  another  voyage, 
in  the  course  of  which,  with  wonderful  fortitude 
and  perseverance,  he  traversed  the  ocean,  from 


d  Though  Behring  sailed  into  this  strait,  yet,  probably  owing  to  the 
fog,  he  did  not  discern  land  on  the  eastern  side.  The  strait  was  more  fully 
explored,  a  few  years  afterwards,  by  Capt.  Cook,  who  gave  it  Behring's 
name.  He  discovered  that  the  two  continents,  at  this  place,  approach 
within  forty  miles  of  each  other.  It  has  been  since  ascertained,  by  the 
voyages  of  Meares,  Dixon,  Vancouver,  La  Perouse,  and  others, 
that  to  the  north  of  this  strait  the  Asiatic  shore  tends  rapidly  to  the  west- 
ward, while  the  American  stretches  nearly  in  a  northern  direction,  till,  ar 
the  distance  of  about  four  or  five  degrees,  the  continents  are  joined  by 
solid  and  impenetrable  bonds  of  ice. 

f  Mavor'*-  abridged  Account  of  Russian  Discovcrhs, 
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the  coast  of  Kamtschatka  to  the  Isles  of  Japan, 
and  furnished  information  which  was  highly  useful 
to  succeeding  adventurers.  He  was  followed  by 
Nevodtsikoff,  in  1745,  Paikoff,  in  1758,  Tol- 
STYKE,  in  1760,  and  various  others  of  less  note, 
by  whom  several  additional  groups  of  islands,  in 
what  is  called  the  Northern  Archipelago,  were  dis- 
covered, the  character  of  their  respective  inhabit- 
ants ascertained,  and  new  channels  of  trade  laid 
open  to  the  commercial  world. 

While  the  Russians  were  thus  busily  and  suc- 
cessfully employed  in  exploring  the  north-eastern 
parts  of  Asia,  and  the  seas  between  that  country 
and  the  American  coast,  the  Southern  Ocean  be- 
came an  object  of  attention  to  several  other  Euro- 
pean nations.  In  this  immense  field  for  the  dis- 
play of  naval  skill  and  enterprise,  Captain  Woods 
Rogers,  an  English  commander,  was  the  first  who 
distinguished  himself.  He  was  followed  by  Feu- 
iLLiE,  Frezier,  and  Barbinais,  all  of  France. 
To  these  succeeded  Clipperton  and  Shelvocke, 
of  Great-Britian,  who,  in  a  voyage  of  some  cele- 
brity round  the  w^orld,  traversed  the  same  seas. 
Though  none  of  these  navigators  made  very  splen- 
did discoveries,  yet  we  are  indebted  to  them  all 
for  many  details  of  geographical  information,  which 
were  at  that  time  highly  interesting,  and  served 
greatly  to  instruct  and  aid  those  w^ho  came  after 
them. 

In  1721  the  Dutch  West-India  Company  fitted 
out  a  squadron,  under  the  command  of  Commo- 
dore RoGGEWEiN,  and  dispatched  him  to  the  Pa- 
cific Ocean,  in  search  of  unknown  countries.  The 
discoveryof  a  Southern  Continent  was  the  particular 
object  of  this  expedition.  And  although  the  re- 
spectable navigator  to  whom  it  was  entrusted  did 
not  succeed  in  accomplishing  his  main  purpose, 
yet  he  discovered  a  number  of  islands,  and  wa^; 

2i; 
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considered  as  having  made  a  valuable  addition  to 
the  geographical  knowledge  of  his  time. 

In  1735  DonJuan  and  Don Ulloa  were  sent, by 
eommandof  the  King  of  Spain,  to  South-America, 
on  an  expedition,  which  was  before  noticed,  for 
ascertaining  the  Figiire  of  tJic  Earth.  Few  voyages 
have  been  more  justly  celebrated  than  this.  By 
the  labours  of  the  bold  and  active  Spaniards  who 
conducted  the  undertaking,  and  by  the  faithful, 
accurate  and  enlightened  observation  of  the  French 
academicians  who  were  united  w^ith  them  in  the 
grand  design,  not  only  their  primary  object  was 
gained,  but  large  and  valuable  stores  of  information 
were  furnished,  in  astronomy,  geography,  navi^ 
gation,  and  the  sciences  in  general. 

Soon  after  the  accession  of  George  I.  to  the 
throne  of  Britain,  he  became  fired  with  a  zeal 
for  discovery,  which  had  for  some  time  lain  dor- 
mant in  that  country.  Two  voyages  were  accord- 
ingly set  on  foot,  the  one  under  the  command  of 
Captain  Middle  ton,  and  the  other  under  the  di- 
rection of  Captains  Moore  and  Smyth,  with  a 
view  to  discover  a  north-west  passage,  through 
Hudson's  Bay,  to  the  East-Indies.  It  is  scarcely 
liecessary  to  say  that  both  these  undertakings  were 
unsuccessful  with  respect  to  their  main  object; 
still,  however,  they  were  productive  of  some  use- 
ful information ;  as  was  also  the  celebrated  voyage 
of  Lord  Anson,  undertaken  principally  for  war- 
like purposes,  about  the  same  time.^  When  his 
present  Britannic  Majesty  came  to  the  crown, 
the  same  zeal  for  geographical  discovery  continu- 
ed and  increased.  The  delusive  hope  of  finding 
a  great  Southern  Continent,  which  had  so  long 
filled  the  minds  of  the  learned,  presented  an  in- 

f  The  account  of  Anson's  Voyage,  which  is  well  drawn,  was  said  to  be 
executed  by  Dr.  Walters,  a  gentleman  who  accompanied  his  lordship  a* 
chaplain;  but  the  real  compiler  cf  the  narrative  was  Mr.  Robins. 
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viting  object  both  to  his  love  of  science  and  his 
love  of  glory  and  aggrandizement.  Accordingly 
Captains  Byron,  Wallis,  and  Carteret,  were 
successively  dispatched,  with  orders  to  sail  round 
the  world,  and  to  explore  with  particular  care  the 
Southern  Ocean.  The  Terra  Australis  incognita, 
so  fondly  sought,  continued  to  elude  the  search  of 
these  enterprising  commanders;  but  they  returned 
laden  with  much  valuable  knowledge  of  the  nu- 
merous islands  which  they  had  discovered,  and  of 
other  coasts  and  shores  which  they  had  viewed, 
and  which  were  but  partially  known  to  preceding 
adventurers. 

The  idea  of  finding  a  north-east  passage  to  In- 
dia w^as,  during  a  great  part  of  the  eighteenth 
century,  generally  entertained  by  navigators.  It 
was  before  remarked,  that  the  Russians,  at  an 
early  period  of  the  century,  made  numerous  at- 
tempts to  solve  this  important  question  in  geo- 
graphy, but  without  success;  excepting  that  each 
succeeding  attempt  rendered  the  practicability, 
and  especially  the  safety  of  such  a  passage,  still 
more  improbable.  In  1773  Captain  Phipps, 
since  Lord  Mulgrave,  was  dispatched,  under 
the  patronage  of  the  British  government,  toward 
the  North  Pole,  on  a  voyage  of  discovery.  He 
proceeded  as  far  as  the  80th  degree  of  north  lati- 
tude, where  the  mountains  of  ice  presented  invin- 
cible opposition  to  his  further  progress.  Although 
the  expedition  of  Phipps  confirmed  the  accounts 
given  by  the  Russians,  Dutch,  and  others,  of  the 
impracticability  of  a  passage  to  the  east,  through 
those  seas;  and  although  it  considerably  increased 
our  acquaintance  with  that  part  of  the  globe,  not 
a  few  believe  that  such  a  passage  really  exists,  and 
that  it  may  yet  be  found. 

But  of  all  the  circumnavigators  aiid  geographical 
discoverers  w^ho  have  distinguished  th'j  eighteenth 
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century.  Captain  James  Cook,  of  Great-Britain, 
ought  undoubtedly  to  be  viewed  as  the  most  illustri- 
ous, whether  we  consider  the  extent  or  the  usefulness 
of  his  enterprises.  His  three  voyages,  undertaken  by 
order,  and  at  the  expense  of  the  British  government, 
and  performed  between  the  years  1768  and  1779, 
were  productive  of  a  vast  fund  of  knowledge, 
equally  interesting  and  valuable,  concerning  the 
various  parts  of  the  world  which  he  visited.  He 
collected  important  original  information,  respect- 
ing islands  and  coasts  long  before  discovered,  and 
supposed  to  be  well  known.  He  discovered  many 
others  which  had  never  been  before  visited  by  any 
European.  And  even  where  the  honour  of  disco- 
very could  not  be  strictly  ascribed  to  him,  yet  he 
observed  with  such  accuracy,  and  described  with 
such  faithfulness,  that  the  interests  of  science,  of 
commerce,  and  of  humanity,  are  perhaps  more 
eminently  indebted  to  him,  than  to  any  other  indi- 
vidual in  the  same  sphere  of  action,  since  the 
days  of  Columbus. 

The  discoveries  made  by  this  celebrated  circum- 
navigator were  numerous.  He  ascertained  that  the 
idea,  so  long  and  fondly  cherished  by  geographers, 
of  the  existence  of  a  great  southern  continent,  was 
either  entirely  without  foundation;  or,  that  if  such 
a  continent  existed  at  all,  it  must  be  given  up  as 
inaccessible  and  useless  to  man.  He  demonstrated 
the  impracticability  of  a  north-west  passage  to 
India,  which  had  been  for  so  many  generations 
an  object  of  solicitude  and  pursuit,  and  which 
the  attempts  to  discover  had  cost  so  many  expen- 
sive voyages  and  lives.  He  fully  ascertained  the 
vicinity  of  Asia  to  the  American  continent,  and 
thus  determined  the  probability  of  the  latter  having 
been  peopled  from  the  former.^"     He  discovered  a 

g  Before  the  discovery  of  the  vicinity  of  tiis  Asiatic  continent  to  Ame- 
rica it  had  long  been  considered  a  tpestion  of  diiTicult  solution,  how  the 
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number  of  islands,  particularly  JVer*^  Caledonia^  and 
the  Sandwich  Islands,  some  of  them  large  and 
populous,  and  presenting  important  objects  of  com- 
mercial and  scientific  pursuit.  His  observations 
threw  much  light  on  the  manners,  the  trade,  the 
affinities,  and  the  probable  origin  of  nations.  x\nd, 
finally,  to  the  laudable  exertions  of  this  distinguished 
voyager,  and  to  those  of  the  learned  men  w'ho  ac- 
companied him,'^  almost  every  branch  of  natural 
history  is  indebted  for  great  and  valuable  improve- 
ments. And  though  to  these  important  services 
his  life  was  finally  sacrificed;  yet  seldom  has  the 
memory  of  any  man  been  loaded  with  more  just 
and  liberal  honours,  not  only  by  his  countrymen, 
but  by  the  civilized  world. 

AVhileCapt.CooKwas  accomplishing  the  splendid 
discoveries  which  have  placed  him  above  all  rival- 
ship  in  the  history  of  modern  navigation,  the  French 
government, desirous  of  signalizing  itself  in  the  same 
honourable  career,  began  to  project  voyages  for  this 
purpose.  Accordingly,  in  1766  AI.  Bougainville, 
a  naval  commander  of  talents  and  enterprise,  was 
sent  on  a  voyage  of  discovery,  in  the  course  of  which 
he  circumnavigated  the  globe.  His  discoveries  were 
numerous  and  important,  consisting,  particularly, 
of  a  number  of  islands  in  the  Pacific  Ocean.  He 
displayed  great  abilities  as  an  officer,  observed  with 
accuracy,  and  reported  with  faithfulness;  and  the 


latter  became  peopled,  as  the  general  Deluge  destroyed  all  the  inhabitants 
of  the  earth,  excepting  those  who  were  miraculously  preserved  with  Noaii, 
in  the  Ark,  which  is  generally  supposed,  after  the  subsidence  of  the  waters, 
to  have  rested  on  a  mountain  of  Asia.  So  formidable  did  this  difficulty 
appear  to  some,  that  it  led  them  to  renounce  their  belief  in  the  sacred  his- 
tory. It  is  true,  several  plausible,  and  even  probable  suppositions  might 
be  made  to  avoid  this  impious  alternative;  but  the  discoveries  of  Cook, 
and  succeeding  navigators,  shov/  that  there  is  no  difficulty  in  the  case.  The 
two  continents  are  now  known  to  approach  so  near  to  each  other,  that, 
even  throwing  out  of  view  the  possibility  of  passing  from  one  to  the  other 
on  the  ice,  the  passage  might  easily  have  been  eifccted  by  means  of  canoes, 
or  small  Loatt. 
b  Sir  Jos£PH  Banks,  Dr.  Solander,  Dr.  Forstef,  and  several  others. 
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instruction  with  which  his  narrative  abounds  shows 
him  to  have  been  a  man  of  an  enUghtened  and 
liberal  mind.  In  firmness,  resolution,  and  talents 
for  observation,  he  was  probably  little  if  at  all  in- 
ferior to  the  celebrated  Cook;  and  although  the 
list  of  his  achievements  is  by  no  means  so  large, 
or  so  brilliant  as  those  of  the  British  commander, 
yet  his  voyage  will  long  be  accounted  honourable 
to  himself,  to  his  sovereign,  and  to  his  country. 
To  Bougainville  succeeded  Messrs.  Pages  and 
SuRviLLE,  who  also  made  a  number  of  valuable 
discoveries  and  observations,  especially  in  the 
Southern  Ocean,  which  have  secured  for  their 
names  an  honourable  place  in  the  history  of  modern 
voyages.  In  1771  Kerguelen,  Marion,  and  Du 
Clesmur,  were  successively  busied  in  exploring 
the  same  seas,  in  quest  of  a  southern  continent. 
And  though  the  additions  which  they  made  to 
our  knowledge  of  the  globe  were  by  no  means 
great,  yet  they  were  such  as  to  entitle  them  to  re- 
spectful mention  in  the  present  sketch. 

Soon  after  the  peace  of  Paris,  in  1783,  a  new 
voyage  of  discovery  was  projected  by  the  French 
government,  and  preparation  made  for  carrying  it 
into  effect.  The  objects  of  this  expedition  were 
to  improve  geography,  astronomy,  natural  history, 
and  philosophy  in  general;  to  collect  accounts  of 
the  customs  and  manners  of  different  nations;  and  . 
to  open  new  fields  of  commercial  enterprise.  Never, 
probably,  was  the  plan  of  a  voyage  more  enlightened 
and  extensive,  the  instructions  given  to  its  conduc- 
tors more  scientific  and  precise,  or  the  provision  made 
for  its  execution  more  liberal  and  perfect.'  The 
immediate  direction  of  it  was  committed  to  Messrs. 
de  la  Perouse  and  de  Langle,  accompanied  by 
a  number  of  learned   men,  who,  in  1785,  sailed 

i  See  the  voyage  of  i.A  Pcro'Jse,  particularly  yol.  i. 
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from  France,  under  the  most  favourable  auspices. 
Seldom  has  any  expedition  of  the  kind  excited  so 
general  an  interest  throughout  the  civilized  worlds 
or  promised  more  brilliant  success.  The  melan- 
choly fate  of  LA  Perouse  and  his  companions  is 
well  known.  Happily,  however,  all  knowledge 
of  the  voyage  is  not  lost  with  its  unfortunate  con- 
ductors. From  the  accounts  which  have  been  pub- 
lished, it  appears  that  we  are  indebted  to  them  for 
some  important  geographical  discoveries,  especially 
on  the  north-western  coast  of  America,  and  on 
the  eastern  coast  of  Asia,  and  in  the  seas  between 
that  continent  and  Japan.  From  them,  also,  the 
accounts  of  some  preceding  navigators  have  re- 
ceived satisfactory  confirmation ;  the  mistakes  of 
others  have  been  corrected;  and  impositions  under 
which  the  learned  world  had  long  lain,  either 
through  the  ignorance  or  dishonesty  of  their  au- 
thors, have  been  detected  and  rem.oved. 

The  discovery  of  the  great  extent  o^  New- Hol- 
land deserves  to  be  mentioned  among  the  most 
important  acquisitions  in  modern  geography. — ■ 
That  large  portion  of  our  globe,  v.^hich  may, 
indeed,  be  called,  with  propriety,  a  new  continent^ 
had  been  discovered  as  early  as  the  beginning  of 
the  seventeenth  century,  and,  as  some  suppose, 
earlier;^  but  for  more  than  a  hundred  years  after 
this  discovery,  little  was  known  respecting  it. 
Many  supposed  it  to  be  a  part  of  the  great  southern 
continent,  for  which  navigators  had  been  so  long 
and  eagerly  searching.  In  1770  the  celebrated  Cap- 

j  The  length  of  Neiv-HoUand  is  about  2730  miles,  and  its  breadth  about 
i960;  so  that  its  extent  is  but  a  quarter  less  than  that  of  Europe.  It  does 
not  appear  to  be  yet  reduced  to  an  absolute  certainty,  whether  the  whole 
of  this  great  territory  is  a  continued  tract  of  land,  or  divided  into  two  or 
more  islands,  by  narrow  straits. 

/•  Mr.  PiNKERTON,  the  latest,  and  probably  the  best  systematic  writer 
on  Geograpiiy  in  the  English  language,  seems  rather  inclined  to  adopt  the 
opinion  that  New-Holland  was  discovered  by  the  Portuguese  and  Spaniards, 
near  a  century  befori^  the  Dutch  navigators  <uw  Fan  DUwcns  Land. 
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tain  Cook  visited  and  explored  the  eastern  coast  of 
New-Holland,  to  the  extent  of  near  two  thousand 
miles.  In  1773  its  insular  situation  was  ascer- 
tained by  Captain  Furi^eaux.  Since  that  period 
much  geographical  and  other  information  respect- 
ing it  has  been  obtained,  and  presented  to  the 
public,  by  Hunter,  Marshall,  Collins,  and  se- 
veral others,  who  have  done  much  toward  investi- 
gating the  appearance  and  productions  of  some 
important  portions  of  that  extensive  country/ 

To  the  above  may  be  added  the  discovery  of 
the  Peleiv  Islands,  in  1783,  by  Captain  Wilson; 
the  discovery  of  several  islands,  a  few  years  after- 
wards, by  Captain  Shortland,  between  New- 
Holland  3.nd  Java  ;  the  discovery  of  another  cluster, 
about  the  same  time,  by  Captain  Marshall,  in 
the  seas  between  New-Holland  and  China;  and 
the  still  more  interesting  information  given  us  by 
the  successive  voyages  of  Portlock,  DixoNj 
Etches,  Meares,  and  Vancouver,  concerning 
the  north-wxstern  coast  of  America.  By  the  last 
of  these  gentlemen,  particularly,  w^e  have  been 
made  acquainted  with  the  existence  of  islands,  on 
that  side  of  our  continent,  not  less  numerous  or 
extensive  than  those  on  the  eastern  side;  and  with 
many  new  facts,  which  throw  light  on  the  geo- 
graphy, productions,  and  advantages  of  that  part 
of  the  globe. 

The  Spanish  nation  was  once  among  the  most 
adventurous  and  enterprising  in  Europe.  The 
discoveries  made  in  former  times  under  their 
auspices,  and  the  talents  and  atchievements  of  their 
naval  commanders,  raised  them  high  in  the  scale 
of  national  greatness.  This  spirit  has  been,  in  a 
great  measure,  dormant,  for  near  a  century  and 
a  half.     Excepting  the  voyage   of  Don  Ulloa, 

I  See  the  Voyige  of  Governor  Phillip.  4to.    1789, 
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no  'expedition  of  any  magnitude,  for  promoting 
knowledge,  had  been  instituted  by  the  Spanish 
government  for  a  long  time  previous  to  that  which 
is  about  to  be  mentioned.  The  published  accounts 
of  Cook's  voyages  soon  excited  the  curiosity  and 
the  jealousy  of  that  nation.  The  government 
fitted  out  several  vessels,  at  different  times,  for 
the  purpose,  and  with  the  hope,  of  rivalling,  if 
not  surpassing,  the  exploits  of  the  far-famed  Eng- 
lish discoverer.  Of  these  attempts,  the  latest  and 
most  conspicuous  was  that  made  in  1789,  under 
the  direction  of  Don  Malespina  and  Don  Bas- 
TAMENTE.  Thcsc  commaudcrs  deserve  an  honour- 
able place  among  the  geographical  discoverers  of 
the  century.  They  made  many  valuable  maps 
and  charts  of  coasts,  particularly  on  the  Americaa 
continent,  which,  though  visited  before,  had  not 
been  satisfactorily  explored  or  delineated.  They 
discovered  a  new  cluster  of  islands  in  the  Southern 
Ocean;  and  contributed  not  a  little  to  extend  our 
knowledge  of  navigation,  natural  history,  and  the 
habits  and  manners  of  various  savage  nations,  of 
whom  little  was  before  known. 

Besides  the  more  distinguished  voyages  which 
have  been  enumerated,  several  others  are  entitled 
to  notice  in  the  present  sketch,  as  having  con- 
tributed to  the  improvement  of  geography.  The 
voyages  of  Nieuhoff  and  Osbeck,  to  China,  early 
in  the  century;  the  voyage  of  Chabart,  in  1753; 
that  of  Courtanveaux,  in  1768;  of  Stavorinus, 
to  some  of  the  Asiatic  Islands,  in  1768;  of  Ker- 
guelen,  to  Iceland,  Greenland,  Shetland  ^inA  Nor- 
ivay,  in  1772;  of  Forrest,  in  1774;  of  De  la 
Crennie,  Borda,  andPiNGRE,  in  1778;  of  Mar- 
CHAND,  round  the  world,  in  1790;  of  Entrecas- 
TAux,  in  search  of  la  Perouse;  of  the  Mission- 
aries to  the  South-Sea  Islands,  and  several  others, 
who  have  all  furnished  some  new  and  valuable  in- 

aX 
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formation   concerning  the  countries  which  the^ 
respectively  visite-d. 


From  the  foregoing  \  ery  imperfect  view  of  what 
has  been  done  by  the  principal  Naval  discoverers  of 
the  eighteenth  century,  to  extend  our  knowledge  of 
the  globe,  it  will  appear  to  form  a  great  amount 
of  geographical  improvement.  Their  achieve- 
ments, however,  form  but  a  part  of  our  acquisi- 
tions in  geography:  for,  while  discoveries  by  sea 
have  succeeded  each  other  with  astonishing  ra- 
pidity, enterprising  Travellers  have  been  equally 
diligent,  bold  and  persevering,  in  exploring  the 
interior  af  countries  before  unknown,  and  in  mak- 
ing us  acquainted  w^ith  their  territorial  limits,  their 
governments,  manners,  riches,  and  science.  Some 
notice  of  these  wall  be  necessary,  in  order  to  give 
a  tolerable  exhibition  of  modern  advances  in  geo- 
graphical knowledge. 

At  the  befjinnino-  of  the  centurv  under  considera- 
tion,  the  greater  part  ot  Asia  was  comparatively 
little  known.  While  the  names  of  its  various  king- 
doms, especially  on  the  sea-coast,  w^ere  familiar 
to  the  scholar,  their  internal  hmits  and  condition 
were  very  imperfectly  understood  even  by  the  best 
mformed.  But,  since  that  time,  this  defect  of  in- 
formation has  been  so  richly  suppMed,  that  little 
seems  wanting  to  gratify  the  curiosity  of  the  most 
inquisitive. 

Peter  the  Great,  after  the  battle  of  Pultowa, 
sent  many  Swedish  prisoners  into  Siberia.  Until 
that  time  little  had  been  known  concerning  the 
interior  of  those  northern  regions.  Strahlen" 
BERG,  one  of  the  prisoners,  employed  himself  in 
exploring  the  country,  for  the  promotion  of  geo- 
graphical knowledge.  He  collected  and  published 
much  important  information ;  and  liis  map  of  that 
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part  of  Asia  which  he  dcluieateel,  and  presented  to 
the  public  in  17 ST,  may  be  considered  as  laying  the 
first  foundation  for  anything  like  accurate  acquaint- 
ance with  that  portion  of  the  Asiatic  continent. 
The  knowledge  derived  from  Strahleneerg  has 
been  since  greatly  improved  and  extended  by  the 
travels  of  Professor  Pallas  and  others. 

About  the  year  1716,  Dr.  Shaw,  an  English 
gentleman  of  character,  travelled  into  Sjp^ia  and 
Palestine,  and  collected  much  valuable  informa- 
tion concerning  those  countries,  particularly  cal- 
culated to  elucidate  and  confirm  the  sacred  his- 
tory. In  1720  Mr.  Bell  travelled,  in  the  suite 
of  the  Russian  Ambassador,  from  Petersburgh  to 
Pekhi,  and,  in  the  course  of  his  journey,  made 
many  curious  observations  on  that  part  of  Asia 
through  which  he  passed,  which  he  afterwards 
presented  to  the  public  in  a  very  interesting  form. 
At  several  later  periods  Si/ria  has  been  visited, 
and  many  additional  accounts  respecting  it  given 
by  Mr.  Dawkins,"^  the  Abbe  Mariti,  M.  Vol- 
KEY,  M.  Cassas,  and  Mr.  Browne.  During 
the  same  period,  our  knowledge  of  Arabia 
has  been  extended  by  the  travels  of  Niebuhr, 
Sauveboeuf,  and  others.  Persia  has  been  also 
more  fully  explored  than  ever  before,  by  FIanway, 
Count  de  Ferrieres,  Sauveboeuf,  Franklin, 
Gmelin,  Pallas,  and  Forster.  The  geography 
and  condition  of  Hindostan  have  been  elucidated 
in  a  very  interesting  manner  by  Hodges,  Barthc- 
lomeo,  Forster, and,  above  all,  by  Major  Rennel, 
whose  map  of  that  country,  and  his  memoir  ac- 
companying it,  have  been  pronounced,  by  a  good 
judge,  one  of  the  most  instructive  and  valuable 
geographical  presents  ever  made  to  the  public." 

m  The  materials  collected  by  this  gentleman,  who  visited  Syria  in  1751, 
were  compiled  into  a  very  respectable  and  authentic  work,  entitled  the 
Ituins  of  Balbeck,  and  published  in  1757,  by  Mr.  Robert  Wood. 

j  71    Historical    Disquisition    concerning    India,      By    WlLHAM    RoaERTSON, 

I  D.D.   F.R.  S.     8yo.     I79I,    Preface. 
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Toward  the  close  of  the  seventeenth  century, 
some  valuable  information  respecting  China  had 
been  obtained  through  the  medium  of  Christian 
Missionaries  from  Europe.  Since  that  period  our 
acquaintance  with  China  has  been  greatly  ex- 
tended. For  this  we  are  chiefly  indebted  to  the 
works  of  Du  Halde,  Grossier,  Staunton,  and 
Van  Br  a  am.  Few  works  have  been  read  with 
more  interest  than  the  celebrated  account  of  Lord 
Macartney's  Embassy,  by  Sir  George  Staun- 
ton; and  seldom  has  any  work  of  the  kind  been 
found  more  rich  in  curious  information.- — Tartary 
has  been,  during  the  same  time,  partially  explored 
by  various  travellers;  the  Birman  Empire,  by  Sym- 
MEs;  T/^d"/^,  by  Turner  ;  Kamtschatka,  by  Bell, 
Lesseps,  and  others. — ^To  the  above  sources  of  in- 
formation concerning  different  parts  of  Asia,  may 
be  added  the  Asiatic  Society  at  Calcutta,  and  par- 
ticularly its  late  illustrious  President,  Sir  AVilliam 
Jones,  whose  diligence  and  success  in  investigat- 
ing every  avenue  of  knowledge,  relating  to  the 
arts,  sciences,  literature,  government,  morals  and 
religion  of  the  principal  Eastern  Empires,  were 
only  equalled  by  his  exalted  virtues,  and  his  stu- 
pendous general  learning,  which  render  him  a 
prodigy  of  the  age  in  which  he  lived." 

Much  new  and  valuable  information  respecting 
the  Asiatic  Isles  has  also  been  obtained,  and  laid 
before  the  public,  by  various  modern  travellers. 
Since  the  time  of  Kcempfer,  Japan  has  been  vi- 
sited by  Thumberg,  and  others,  who  have  made 
interesting  additions  to  what  was  before  known 
concerning  that  empire.  The  Philippine  Islands 
have  been  successively  visited  and  examined  by 
Sonnerat,  Forrest,  and  Stavorinus;  the  Sunda 


e  See  his  PForis,  lately  published,  with  great  splendor,  in    6  vols.  4t«* 
Sec  also  the  Asiatic  Researches — passim. 
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Islands,  by  Beeckman,  Marsden,  Foersch/ 
SoNNERAT,  Thunberg,  Forrest,  and  Le  Poivre; 
Amhoyna  and  Celebes  by  Rumphius  ;  and  Ceylon  by 
Thunberg;  besides  the  numberless  details  re- 
ceived concerning  less  important  islands,  and  by 
less  conspicuous  travellers,  at  difix^rent  periods  of 
the  century. 

At  the  commencement  of  the  period  under  re- 
view, the  interior  of  Africa  was  even  less  known 
than  the  Asiatic  continent.  In  fact,  little  more 
had  been  done  than  to  survey  the  coasts,  and  to 
mark  the  capes  and  harbours  of  this  quarter  of  the 
globe.  But  since  that  time,  by  the  exertions  of  a 
number  of  intelligent  and  persevering  travellers, 
our  knowledge  of  that  extensiv^e  country  has  rapidly 
increased;  and  there  seems  to  be  a  fair  prospect  of 
our  curiosity  being,  at  no  great  distance  of  time, 
much  more  fully  gratified.  Early  in  the  century, 
the  travels  of  Dr.  Shaw  into  Barbary,  of  Pococke 
and  Norden  into  Egypt,  and  of  Kolben  to  the 


p  FoERscn's  narrations  are  not  always  to  be  relied  on.  His  celebrated 
account  of  the  Bobun  Upas  tree,  said  to  grow  in  the  Island  of  Jania,  has 
been  long  a  monument  of  his  credulity,  or  of  his  disposition  to  exaggerate. 
It  is  somewhat  surprising  that  Dr.  Darwin  should  treat  this  account 
with  so  much  respect.  (See  the  notes  to  his  Botanic  Garden.)  The  truth 
is,  if  we  may  credit  the  declaration  of  the  most  creditable  modern  travel- 
lers, no  such  tree  exists.  It  is  certain,  however,  that  the  vegetable  poi- 
sons of  some  Asiatic  islands  are  uncommonly  numerous  and  extremely 
virulent.  In  the  island  of  Celebes  they  are  so  frequent  and  deadly  that 
it  has  been  called  the  Isle  of  Poisons.  It  produces,  we  are  told,  the 
dreadful  Macassar  poison,  a  gum  which  exudes  from  the  leaves  and  bark 
of  a  species  of  rhus,  probably  the  toxicodendron.  This  species,  together  with 
the  other  poisonous  trees  on  the  same  island,  is  called  by  the  natives  ipo  or 
vpas.  Such,  indeed,  is  the  deleterious  activity  of  this  tree,  that,  when 
deprived  of  all  poetic  exaggeration,  it  still  remains  unrivalled  in  its  powers 
of  destruction.  From  the  sober  narrative  of  RuMpnius,  wt  learn  that  no 
other  vegetable  can  live  within  a  nearer  distance  than  a  stone's  throw;  that 
birds,  accidentally  lighting  on  its  branches,  are  immediately  killed  by  the 
poisonous  atmosphere  which  surrounds  ic;  and  that,  in  order  to  procure 
the  juice  with  safety,  it  is  necessary  to  cover  the  wliole  body  with  a  thick 
cotton  cloth.  If  a  person  approach  it  bare-headed,  it  causes  the  hair  to 
fall  off;  and  a  drop  of  the  fresh  juice,  applied  on  the  skin,  if  it  do  not 
produce  immediate  death,  will  cause  an  ulcer  very  dilUcult  to  be  cured.— 
:>ee  Pink^rton'*  Geogr^ipLy^  vol.  i.  p. 517. 
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Cape  of  Good-Hope  and  the  parts  adjacent,  fur- 
nished the  civilized  world  with  much  valuable  in- 
formation concerning  those  countries.  At  later 
periods  Egypt  has  been  explored  upon  a  more  satis- 
factory and  philosophical  plan,  by  Niebuhr,  a 
commissioner  of  the  King  of  Denmark  for  this  pur- 
pose; andbySAVARY,  Volney,  and  Sonnini,  dis- 
tinguished travellers  of  France.  To  which  may  be 
added  the  interesting  communications  respecting 
the  geography  and  natural  history  of  that  country, 
by  the  learned  men  lately  sent  thither,  in  connec- 
tion with  the  far-famed  and  extraordinary  expedi- 
tion by  the  French  government. 

The  interior  of  Southern  Africa  has,  within  a 
few  years  past,  been  explored  and  made  known  to 
us  by  De  la  Caille,  Thunberg,  Sparman,  Vail- 
XANT,*^  Patterson,  and  Barrow;  while  i\\Q  Nor- 
thern parts  have  been  visited  and  examined  by 
PoiRET,  Lempriere,  Chenier,  Hoest,  Agrell, 
and  others;  from  whose  travels  a  great  mass  of 
new  and  curious  facts  may  be  derived,  respecting 
the  natural,  civil,  and  moral  condition  of  those 
barbarous  countries. 

Prior  to  the  year  1768  little  had  been  heard  or 
known  of  the  great  kingdom  of  Abyssinia,  from 
the  time  of  the  Jesuit  Lobo,  until  that  period.  It 
was  in  the  above  mentioned  year  that  Mr.  Bruce, 
a  Scottish  gentleman,  well  known  in  the  annals  of 
modern  travel,  undertook  to  explore  that  exten- 
sive territory,  with  a  particular  view  to  ascertain 
the  source  of  the  Nile.  The  dangers  which  he  en- 
countered in  this  enterprise,  the  difficulties  which 
he  overcame,  and  the  views  which  he  exhibits  of 
the    countries  which  he  visited,   present  a   very 

y  Both  Sparman  and  Vaillant,  especially  the  latter,  have  been 
charged  with  being  deficient  in  that  first  of  all  requisites  in  a  traveller, 
fidelity.  But  allowing  for  a  mixture  of  fiction  in  their  statements,  they 
have  certainly  given  us  much  curious  and  valuable  information. 
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'amusing  and  instructive  spectacle  to  the  inquiring 
mind,  notwithstanding  the  occasional  errors  into 
which  he  falls,  and  the  inordinate  vanity  which 
appears  in  every  page  of  his  narration.  It  has 
been  said,  that  to  this  ardent  and  intrepid  man  we 
are  indebted  for  more  important  and  more  accurate 
information  concerning  the  interior  of  Africa,  and 
especially  concerning  the  nations  established  near 
the  Nile,  from  its  source  to  its  mouths,  than  all 
Europe  could  before  have  supplied.  After  Bruce, 
the  next  traveller  of  note,  who  undertook  to  ex- 
plore the  same  country,  and  the  parts  adjacent, 
W^as  Mr.  Browne,  who  w^ent  through  Abyssinia 
and  Egypt;  visited  several  large  districts  into 
which  Europeans  had  never  before  penetrated; 
and,  by  the  account  given  to  the  public  of  his 
travels,  has  considerably  enlarged  the  sum  of  our 
geographical  knowledge. 

In  1788  a  number  of  the  nobility,  and  other 
gentlemen  of  liberal  curiosity,  in  Great-Britain, 
formed  an  association,  the  express  object  of  which 
was  to  explore  the  interior  of  Africa.  This  ob- 
ject they  have  pursued  with  a  laudable  zeal,  and 
wnth  a  very  honourable  and  gratifying  success.''' 
The  successive  travels  of  Houghton,  Lucas,  Led- 
yard/  and  Park,    under   their  direction,   have 

T  See  the  Proceedings  of  the  African  Assoclallon. 

s  Mr.  John  Ledyard  was  an  American,  born  in  the  State  of  Connee- 
Jlcut.  He  entered  Dartmouth  College,  in  New-Hampshire,  at  the  usuai 
age,  with  a  view  to  the  stady  of  Divinity;  but,  being  obliged  to  leave  that 
institution,  on  account  of  the  narrowness  of  his  circumstances,  before  hi» 
education  was  completed,  he  resolved  to  indulge  his  taste  for  activity  and 
enterprise.  Accordingly,  he  engaged  as  a  common  sailor  on  board  a  ship 
bound  from  New- York  to  London.  On  his  arrival  there  he  entered  as 
corporal  of  marines  with  the  celebrated  Capt.  Cook,  then  about  to  sail  on 
his  third  voyage  of  discovery.  Young  Led  yard  was  a  favourite  with  that 
illustrious  navigator,  and  was  one  of  the  witnesses  of  his  tragical  end.  Afcer 
this  he  travelled  many  thousand  miles  through  the  northern  parts  of  Europe 
and  Asia,  intending  to  pass  from  the  latter  to  the  American  continent,  and 
traverse  the  interior  of  his  native  country.  But  being  arrested  in  the  pur- 
suit of  this  plan  by  order  of  the  Empress  of  Russia,  he  at  length  returned 
lo  England,  where,  ia  1788,  hv  engaged  in  tlie  iervicc  of  the  Africati  iUso- 
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been  productive  of  much  new  and  curious  infor* 
mation  concerning  the  countries  which  they  visited. 
The  last  of  these  gentlemen,  in  particular,  has  re- 
cently brought  to  our  knowledge  a  more  interest- 
mg  and  important  number  of  facts  concerning  the 
moral,  political,  and  physical  condition  of  Western 
Africa,  than  had  been  done  by  any  preceding  tra- 
veller/ Nor  is  it  a  circumstance  of  small  moment, 
in  estimating  the  value  of  Mr.  Park's  travels, 
that  they  have  called  forth,  from  Major  Rennell,  a 
most  learned  and  instructive  body  of  remarks,  and 
other  materials  for  throwing  light  on  the  geography 
of  that  extensive  country.  The  succession  of  maps, 
delineating  important  portions  of  Africa,  pub- 
lished by  this  last  named  gentleman,  between 
1790  and  1800,  forms  a  curious  series  of  documents 
respecting  our  progressive  knowledge  of  that 
quarter  of  the  globe.  The  publications  of  Loy- 
ART  and  Degrandpre  also  contain  some  valuable 
information  concerning  Western  Africa,  particu- 
larly the  large  territory  included  under  the  names 
of  Congo  and  Loango. 

In  1791  a  society  was  formed  in  Great-Britain, 
by  a  number  of  benevolent  persons,  under  the  name 
of  the  Sierra  Leona  Company.  The  principal  de- 
sign of  this  society  was  to  obtain  a  settlement,  on 
that  part  of  the  coast  of  Africa  called  by  the  name, 
which  they  assumed,  for  a  large  body  of  destitute 
Africans,  or  descendants  of  Africans,  then  in  the 
British  dominions;  and,  through  the  medium  of 
this  colonial  establishment,  to  do  something  to- 
ward the  introduction  of  knowledge  and  civiliza- 


ciatlon,  for  the  purpose  of  exploring  the  interior  of  that  country.  In  pur- 
suance of  this  agreement,  he  reached  Cairo,  in  Egypt,  in  the  month  of 
August  of  the  same  year.  He  had,  however,  proceeded  but  little  way  on 
his  travels,  when  death  unexpectedly  terminated  his  career. 

t  The  narrative  of  Park's  journey  is  said  to  have  been  written  by  the 
late  Bryan  Edwards.  See  History  of  ihe  IVest-InJies,  vol.  iii.  Adver- 
tiscment  by  Sir  William  Youn«, 
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tion  into  those  benighted  regions.  Although  in- 
stituted with  a  different  view,  the  exertions  of  this 
society  have  subserved  the  cause  of  geographical 
discovery.  The  messengers  and  agents  of  the  as- 
sociation have  added  not  a  Httle  to  our  know^ledgc 
of  Africa.  Among  these,  Messrs.  AVatt  and 
WiNPERBOTHAM  dcscrvc  to  bc  houourably  mention- 
ed. Their  enterprising  journey  into  the  interior  of 
the  country,  and  especially  the  information  which 
they  furnished  respecting  the  Foulah  nation,  en- 
titles them  to  the  thanks  of  every  lover  of  huma- 
nity and  of  science. 

New  light,  of  a  curious  and  interesting  kind,  has 
also  been  thrown,  during  the  period  under  review, 
on  the  geography  and  condition  of  some  of  the 
African  Islands.  For  much  of  this  information  we 
are  indebted  to  Flacourt,  Adanson,  Rochon, 
Mx\RioN,  Cook,  Grant,  and  Bernardin  de  St. 
Pierre.  Several  of  these  gentlemen  observed  with 
a  philosophic  eye,  and  communicated  their  know- 
ledge with  a  scientific  precision,  which  it  may  be 
asserted  are  found  with  peculiar  frequency  among 
modern  travellers. 

A  large  portion  of  Europe  was  so  well  known, 
antecedently  to  the  comm.encement  of  the  period 
which  we  are  considering,  that  geographical  dis- 
cover ies  could  scarcely  have  any  place  with  respect 
to  it.  But  from  this  general  remark  must  be 
excepted  the  Empire  of  Russia,  and  Turkey  in 
pAirope.  Concerning  these  important  portions  of 
the  globe,  the  last  age  has  brought  to  light  much 
valuable  information  beyond  what  the  most  learned 
of  the  preceding  century  possessed. 

When  Peter  the  Great  mounted  the  throne,  the 
Russian  Enipire  was,  properly  speaking,  ranked 
among  the  incognita  of  the  earth.  That  celebrated 
monarch  early  engaged  in  projects  for  exploring 
the  interior  of  his  vast  dominions,  and  developing 
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the  resources,  the  capacities,  and  the  wants  of  hi.^ 
people.  Much  was  done,  during  his  reign,  toward 
the  accomplishment  of  this  object;  but  he  left  still 
more  to  be  performed  by  his  successors.  His  de- 
sign was  prosecuted  with  great  zeal  and  success, 
by  Catharine  II.  who,  in  1768,  sent  a  number  of 
learned  men  to  different  parts  of  her  extensive  em- 
pire, to  ascertain  its  physical,  moral,  and  political 
condition.  They  were  ordered  to  pursue  their  in- 
quiry upon  the  different  sorts  of  earths  and  waters; 
upon  the  best  methods  of  cultivating  the  barren  and 
desert  spots ;  upon  the  local  disorders  incident  to 
man  and  animals,  and  the  most  efficacious  means 
of  relieving  them ;  upon  the  breeding  of  cattle,  and 
particularly  of  sheep;  on  the  rearing  of  bees  and 
silk  worms;  on  the  different  places  and  objects  of 
fishing  and  hunting;  on  minerals;  on  arts  and 
trades;  and  on  forming  a  Flora  Russica,  or  col- 
lection of  indigenous  plants.  They  were  particu- 
larly instructed  to  rectify  the  longitude  and  latitude 
of  the  principal  towns;  to  make  astronomical,  geo- 
graphical, and  meteorological  observations ;  to  trace 
the  coyirses of  the  rivers;  to  make  exact  maps  and 
charts;  to  be  very  distinct  and  accurate  in  remark- 
ing and  describing  the  manners  and  customs  of  the 
different  people,  their  dress,  languages,  antiquities, 
traditions,  history,  and  religion ;  and,  in  a  word,  to 
gain  every  information  which  might  tend  to  illus- 
trate the  real  state  of  the  whole  empire."" 

In  this  arduous  service,  Pallas,  Gmelin,  Le- 
PEciiEN,  GuLDENSTiEDT,  aud  othcrs,  wcrc,  about 
the  same  time,  employed,  and  furnished  with  every 
accommodation,  in  the  power  of  their  royal  patron, 
which  could  facilitate  their  pursuit.  It  is  generally 
known  that  they  performed  the  task  committed  to 

1)  Coxe's  travels  into  Russia^  &C.  vol.  ii.  p.  35O,  35 1,  &c.  For  the 
particular  account  of  the  diiferent  routes,  &c.  of  these  learned  travellersj 
see  To  ore's  Fiszv  of  Musiia^  Jntroduttory  Discourse, 
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them  with  ability  and  faithfuhiess;  and  that  they 
collected  and  communicated  rich  stores  of  know- 
ledge relating  to  the  districts  which  they  respec- 
tively visited.  Indeed,  their  researches  may  be  con- 
sidered as  the  basis  of  all  the  best  and  most  au- 
thentic accounts  which  have  been  subsequently 
given  to  the  world  concerning  that  growing  em- 
pire. The  observations  made  by  Professor  Pallas, 
during  his  laborious  and  persevering  tours,  have 
been  regarded  as  peculiarly  instructive  and  valu- 
able. 

Since  the  travels  and  discoveries  of  the  Peters- 
burgh  academicians  above  named,  a  number  of 
other  travellers  have  adventured  in  the  same  ample 
field  of  observation  and  inquiry.  There  is  not 
room  in  this  place  to  recount  their  names  or 
achievements.  The  travels  of  Mr.  Coxe,  the  well 
known  British  tourist,  in  that  country,  furnish  the 
reader  with  much  instruction  and  entertainment. 
But  probably  the  most  complete  and  satisfactory 
accounts  of  Russia  now  extant,  are  to  be  found 
in  the  PJ^ijskal,  Moral,  Civil,  and  Political  History 
of  Russia,  ancient  and  modern,  by  M.  Le  Clerc;  in 
the  Description  of  all  the  Nations  in  the  Russian  Em- 
pire,  by  M.  George;  and,  lastly,  in  the  View  of 
the  Russian  Empire,  by  Mr.  Tooke. 

Concerning  Turkey  in  Europe,  the  progress  of 
our  knowledge  has  been  slower  and  less  interesting. 
It  still  remains,  in  a  great  measure,  among  the  un- 
known parts  of  the  earth.  But  there  is  little  ground 
to  regret  our  ignorance  of  it,  since  there  seems 
abundant  reason  to  conclude,  that  it  presents  but 
few  grand  or  pleasing  objects  to  the  inquiring 
mind.  Fixed  as  it  were,  in  a  state  of  intellectual 
and  moral  congelation,  its  inhabitants  offer  nothing 
to  interest,  or  to  instruct,  save  an  example  of  evils 
to  be  abhorred  and  avoided.  Such,  however,  as 
they  and  their  country  arc,  we  have  derived  sorno 
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valuable  information  concerning  them  from  various 
sources.  Among  these,  perhaps,  the  most  respec- 
table are  the  accounts  of  Peyssonelle,  Sestini, 
Guys,  and  Toderini;  the  travels  of  Baron  De 
ToTT,  Demo,  STEPiiENOPOLi,BoscoviCH,anclScRO- 
FANi;  to  which  may  be  added,  as  in  a  certain  view 
worthy  of  attention,  those  of  Lady  Montague, 
Lady  Craven,  and  Mr.  Dallaavay.  But  pro- 
bably the  most  full  and  satisfactory  account  of  this 
portion  of  the  globe,  to  be  found  in  any  one  work, 
is  comprised  in  the  Survey  of  Turkey^  by  Mr. 
Eton.  From  these  sources  a  tolerable  idea  may 
be  formed,  not  only  of  the  geography,  strictly  speak- 
ing, but  also  of  the  manners,  arts,  literature,  and 
general  condition  of  that  degraded  country. 

Besides  the  travellers  above  mentioned,  who 
have  explored  the  interior  of  countries  before  little 
known,  the  last  century  is  remarkable  for  having 
produced  an  unprecedented  number  of  that  species 
of  works  denominated  Tr avals ^  Tours ^  ^nd  Joiamies 
into  parts  of  the  world  before  generally  known,  and 
frequently  visited.  To  attempt  an  enumeration  of 
these  would  far  exceed  the  limits  of  the  present 
sketch;  and  to  select  a  small  portion  out  of  the 
immense  number,  would  almost  necessarily  in- 
volve some  injustice  to  the  rest.  Though  these 
travellers  have  added  little  to  the  stock  of  geogra- 
phical knowledge,  properly  so  called,  they  have 
thrown  much  light  on  the  manners  and  customs 
of  various  nations;  they  have  made  the  literati  of 
diiferent  countries  better  acquainted  with  each 
other,  and  many  of  them  abound  with  pictures  of 
human  nature  at  once  lively,  just,  new,  and  highly 
interesting.  Perhaps,  indeed,  this  characteristic 
of  modern  travels  deserves  to  be  mentioned  as,  in 
some  degree,  peculiar  to  the  last  age.  That  there 
is  a  philosophic  cast,  an  attention  to  the  different 
shades  of  human    character,   and    an    aspect  of 
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scientific  inquiry  more  prevalent  in  some  late 
productions  of  this  class,  than  can  be  found  in  most 
of  their  predecessors,  has  probably  been  often  re- 
marked by  the  most  superficial  readers. 

At  the  beginning  of  the  eighteenth  century,  by 
far  the  greater  part  of  the  Aincrkan  Continent,  and 
even  of  what  is  now  called  the  United  States,  was 
unknown  territory.  Since  that  time  a  considerable 
portion  of  it  has  been  explored,  and  much  curious 
information  respecting  it  furnished  by  numerous 
travellers. 

Different  portions  of  the  southern  and  south- 
western parts  of  North-America  have  been  visited 
and  explored,  during  the  period  under  review,  by 
Lawson,"  Bossu,""  Brickell,  Adair,*  Bartram/ 
D'AuTEROCHE,  and  Clavigero,''  whose  publica- 
tions abound  with  instructive  and  interesting  nar- 
ratives concerning  the  territorial  limits,  the  in- 
habitants, and  the  natural  history  of  the  districts 
which  they  traversed.  Much  information  con- 
cerning the  geography  of  the  western  parts  of 
North-America  has  been  given  by  Boon,  Carver,"" 
HuTCHiNS,  and  others;  and  the  northern  and  north- 
western, by  Charlevoix,  Curry,  Long,*  Pond, 
Cartwright,  Hearne,*"  Henry,  Turner,  and 
Mackenzie.  The  last  named  traveller  has  the 
honour  of  being  the  first  white  man  who  ever 
reached  the  Pacific  Ocean  by  an  over-land  progress 
from  the  east."^ 

u  A  JVetv  yoyage  to  Carolina,  containing  the  exact  descrrptiony  and  Natural 
History  of  that  country.   4lO.  I709. 

iv  Travels  in  Louisiana.     Translated  by  FoR ST ER.     a  vols.  8vo.  1 7 71. 

X   Account  of  the  American  Indians. 

y    Travels  through  North  and  South-Carolinay   Georgia,   l5'c. 

■3    History  of  Mexico.      %  vols.  4to. 

a    Travels, 

b    Travels  of  an  Indian  Interpreter.      4t0. 

c  fourney  from  Prince  of  Wales'^s  Fort,  in  Hudson's  Bay,  to  the  Northern 
Ocean.   4to.  1 795. 

r/ Mr.  Mackenzie,  now  Sir  Alexander  Mackenzie,  ascertained, 
beyond  all  dispute,  that  there  is  no  northern  communication  between  the 
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Besides  the  travellers  who,  with  laudable  enter-* 
prise,  have  done  much  toward  exploring  such 
parts  of  our  country  as  were,  a  few  years  ago, 
wholly  unknown,  we  are  indebted  to  many  other 
gentlemen  for  various  publications,  which  have 
served  greatly  to  improve  American  geography. 
The  Geographical  Essays  of  Lewis  Evans,  pub- 
lished in  1755,  together  with  the  maps  accompa- 
nying them,  formed  an  important  step  in  the  pro- 
gress of  our  knowledge  of  that  part  of  America  of 
which  he  treated.  The  geography  of  Virginia  has 
been  well  illustrated  by  Mr.  Jefferson;  of  Ke?i' 
tiicki/,  by  Mr.  Imlay;  of  New- Hampshire y  by  Dr. 
Belknap;  of  Vermont,  by  Dr.  Williams;  and 
of  the  T>\six\ci  of  Maine,  by  Mr.  Sullivan.  But 
the  most  full  and  satisfactory  work  on  American 
geography,  hitherto  given  to  the  public,  is  that  by 
the  Rev.  Dr.  Morse,  whose  talents,  zeal,  and  in- 
dustry, in  collecting  and  digesting  a  large  amount 
of  information  on  this  subject,  are  well  known, 
both  in  Europe  and  America,  and  have  been  very 
honourably  rewarded  by  public  patronage. 

The  geography  of  South- America,  though  far 
from  being  so  fully  and  accurately  understood  as 
could  be  w^ished,  has  yet  been  much  investigated 
and  made  known  during  the  last  age.  At  an  early 
period  of  the  century  Don  Ulloa,  who  was  be- 
fore mentioned,  visited  and  spent  much  time  in 
Peru,  Chili,  the  kingdom  of  New-Granada,  and 
several  of  the  provinces  bordering  on  the  Mexican 
Gulph.  At  the  same  period,  and  in  the  same  part 
of  the  New  World,  Messrs.  Condamine,  Godin, 
and  BouGUER,  travelled  for  several  years,  and  com- 
municated to  the  public  a  great  variety,  and  a 
very  valuable  amount  of  information  respecting 

Atlantic  and  Pacific  Oceans,  escept  at  so  high  a  latitude  as  to  be  rendere4 
wholly  impracticable  by  perpetual  ice.  This  long  contested  question  vfill 
probably  be  considered  henceforth  as  fettled. 
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the  interior  of  those  extensive  countries.  The 
travels  also  of  Cattaneo,  Helms,  and  Dobriz- 
HOFFER,  in  Peint  and  Paraguay;  of  Bancroft 
and  Stedman,  in  Guiana;  of  Armateur,  in  Cay- 
enne; and  ofFALKNER>  m  Patagonia,  have  con- 
tributed greatly  to  enlarge  the  sphere  of  our  know- 
ledge respecting  the  southern  division  of  this  v^est- 
ern  continent.  Don  MalespiNa,  before  men- 
tioned, made  an  excellent  survey  of  the  coast,  from 
Rio  de  Plata  to  Panama.  But  the  best  geogra- 
phical view^  ever  published  of  a  large  portion  of 
South-America  is  exhibited  in  the  Mapa  Geogra- 
phica  del  America  Meridional,  published  in  1775, 
by  Don  Juan  de  la  Cruz,  Geographer  to  the 
King  of  Spain .*" 

Besides  all  the  discoveries  and  improvements 
stated  in  the  foregoing  pages,  and  to  which  the  en- 
terprise of  navigators  and  travellers  has  given 
birth,  the  last  age  is  distinguished,  above  all 
others,  by  the  production  of  large  and  excellent 
systematic  works  on  the  subject  of  geography. 
The  difference  in  fulness  and  accuracy,  between 
the  geographical  treatises  published  at  the  com- 
mencement of  the  eighteenth  century,  and  those 
Vv^hich  appeared  toward  the  close  of  it,  can  be 
adequately  conceived  by  none  but  those  who  have 
compared  them  together.  The  successive  works 
of  Gordon,  Bowen,  Middleton,  Collyer,  Sal- 
mon, Guthrie,^  and  Payne,  held  an  important 
rank  at  the  dates  of  their  respective  publications. 
The  extensive  geographical  work  of  Mr.  Busch- 


*  This  map  was  republished,  In  London,  with  improvements,  by  Fad  en, 
in  1 799. 

/  This  work,  it  is  said,  was  not  compiled  by  Guthrie,  whose  name 
it  bears,  but  by  another  person,  who  had  the  permission  to  avail  himself 
of  the  popularity  of  that  gentleman's  character.  The  stratagem  succeeded ; 
the  work,  with  all  its  deficiences  and  errors,  immediately  gained  general 
patronage,  and  entirely  supplanted  Salmon's  Geographical  Grammar, 
whick  had  before  enjoyed  univasal  favour. 
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ING,  of  Germany,  may  be  considered  as,  on  the 
whole,  the  most  laborious  and  complete  of  the 
age.  To  these  may  be  added  the  large  and  very 
respectable  work  of  Professor  Ebeling  on  the 
geography  of  America,^  and  that  of  Bruns  on 
Africa. 

The  elucidations  of  Ancient  Geography,  by 
several  modern  writers,  are  highly  interesting  and 
valuable,  and  deserve  to  be  regarded  among  the 
signal  improvements  of  the  eighteenth  century. 
The  service  rendered  to  science  in  this  way  by 
M.  D'x^NviLLE,  is  too  well  known  to  require 
eulogium.  The  more  recent  works,  of  a  similar 
kind,  by  Gossellin,  of  France,  and  by  Rennell, 
of  Great-Britain,  also  do  honour  to  their  authors, 
and  to  the  age. 

In  few  respects  has  the  last  century  displayed 
greater  improvement  than  in  the  number,  accu- 
racy, and  elegance  of  its  Maps.  The  m.aps  of  M. 
Delisle  were  early  and  extensively  celebrated. 
Since  that  time  the  maps  of  Cassini,'*  D'Anville, 
La  Rochette,  Robert,  Wells,  Sottzman,  Ren- 
NELL,  Arrowsmith,  and  many  others,  are  entitled 
to  honourable  distinction .  At  the  beginning  of  the 
period  under  review  there  was  scarcely  a  map  in  ex- 
istence of  any  part  of  the  American  continent,  that 
deserved  the  name.  Since  that  time  almost  every 
known  part,  and  especially  the  United  States,  have 
been  dehneated  with  accuracy  and  neatness.'   The 

g  The  diligence  and  success  v/ith  which  Professor  Ebeling  has  labotir- 
ed  to  elucidate  the  Geography  and  History  of  the  American  States,  are 
worthy  of  the  highest  praise.  There  is  no  doubt  that  the  information 
which  he  has  collected,  and  has  been  for  some  time  engaged  in  laying  be- 
fore his  countrymen,  on  this  subject,  though  in  some  respects  imperfect 
and  erroneous,  as  was  unavoidable,  is  yet  by  far  the  most  accurate  and  full 
that  was  ever  given  to  the  public  by  an  European. 

h  The  map  of  France,  by  Cassini,  was  begun  in  1744,  and  finished  in 
1794,  in  one  hundred  and  eighty  three  sheets.  This  is  probably  the  largest 
map  ever  formed  by  human  industry. 

i  It  was  the  wish  of  the  author  to  have  given  a' list  of  the  best  maps  of 
the  several  American  States,  which  have  been  formed  in  the  course  of  the 
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Charts  which  have  been  formed  in  modern  times 
are  also  distinguished  by  their  excellence,  above 
all  preceding  specimens.  Among  these  the  Ncp- 
tune  Orientate  of  M.  De  Mannivilette,  the 
charts  of  the  Atlantic,  by  Bellin^  of  the  Pacific, 
by  Arrowsmith;  of  the  American  coast,  by  Du 
Barres  and  Malespina^  of  the  Western  Isles,  by 
Huddart;  of  the  coasts  of  Spain^  byTopiNO;  the 
numerous  charts  of  detached  islands,  coasts,  har- 
bours, and  straits,  by  Dalrymple,  are  among  the 
most  respectable.  Besides  these  the  charts  by 
Mount,  Davidson,  Murdock,  Laurie,  Gil- 
bert, Whittle,  Heather,  and  many  more,  de- 
serve honourable  notice. 

The  Gazetteers^  Attasses,  and  other  helps  to  the 
acquisition  of  geographical  knov^ledge,  have  also 
become  very  numerous  during  the  last  age.  They 
were  not  only  less  common  in  former  periods,  but, 
in  fact,  little  known,  and  of  small  comparative 
value.  Their  introduction  into  popular  use  is  a 
peculiarity  of  the  eighteenth  century.  The  authors 
and  compilers  of  these  are  so  generally  known, 
that  it  is  unnecessary  to  enumerate  them.  Those 
of  Crutwell,  Scott,  and  the  Rev.  Dr.  Morse, 
are  among  the  latest  and  best  in  our  language. 

Unprecedented  pains  have  been  taken,  during 
the  period  under  consideration,  to  collect  into 
regular  series  of  volumes  those  accounts  of  "coyages 
and  travels  which  might  serve  to  give  a  con- 
nected view  of  the  condition  of  the  globe,  and  of 
the  activity  and  adventures  of  distinguished  men 


period  under  review ;  but  the  want  of  correct  information  deterred  him 
from  the  attempt.  A  good  map  of  the  State  of  New- York  has  been 
long  a  desideratum.  This  deficiency  is  likely  to  be  soon  supplied  by  Simeon 
De  Witt,  Esq.  Surveyor-General  of  New-York,  who  has  a  large  and 
splendid  map  of  the  State  in  considerable  forwardness.  From  the  well 
known  skill  and  accuracy  of  this  gentleman,  little  doubt  can  be  entertained 
but  that  his  work  will  meet  the  wishes,  and  abundantly  deserve  the  patron- 
age of  the  public. 
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in  exploring  distant  countries.  The  collections 
of  this  nature  formed  by  Harris,  Campbell, 
Churchill,  Salmon,  Guthrie,  HAWKswoRXKy 
Dalrymple,  and  Mayor,  of  Great-Britain;  by 
Des  Brosses,  of  France;  by  Estala,  of  Spain  ;  and 
many  others,  hold  an  important  rank  amon^  the 
instructive  and  amusing  productions  of  the  age. 


The  discoveries  and  improvements  above  stated^ 
besides  correcting  and  enlarging  our  geographical 
knowledge,  have  also  led  to  many  and  important 
additions  to  the  stock  oi general  science.  There  is 
scarcely  any  part  of  natural  philosophy,  or  natural 
history,  v/hich  has  rrot  received  considerable  im- 
provement from  this  source.  New  light  has  been 
thereby  shed  on  the  doctrines  of  the  tides,  and  the 
zvinds;  the  nature  and  laws  of  magnetic  variations 
have  been  better  understood;  the  sciences  of  zoo- 
iogy,  botany,  and  mineralogy  have  been  greatly  ex=* 
tended  and  advanced;  immense  collections  of  na- 
tural cin^iosities  have  been  made  from  every  known 
region  of  the  earth;  and,  what  is  by  no  means  of 
least  importance,  opportunities  have  been  afforded 
of  studying  human  nature  in  a  great  variety  of  forms^, 
of  making  rich  collections  from  the  vocabularies  of 
different  languages,  of  comparing  habits  and  cus^ 
toms,  of  investigating  the  records  and  traditions  of 
nations  scarcely  at  all  known  before;  and  thus  of 
acquiring  rich  materials  tow^ards  completing  the 
natural  and  civil  history  of  man. 

Strange  as  it  may  appear,  our  knowledge  of 
Antiquities,  principally  by  means  of  geographical 
discoveries,  and  the  inquiries  naturally  flowing 
from  them,  has  become  incomparably  greater  than 
was  ever  before  possessed  by  man.  "  When  the 
"  Egyptians,''  says  a  modern  eloquent  wTiter, 
*'  called  the  Greeks  children  in  Antiquities,  we  may 
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*^  well  call  them  children;  and  so  we  may  call  all 
"  those  nations  which  were  able  to  trace  the  pro- 
"  ogress  of  society  only  within  their  own  limits. 
""'  But  now  the  great  map  of  mankind  is  unrolled 
"  at  once,  and  there  is  no  state  or  gradation  of 
*'  barbarism,  and  no  mode  of  refinement,  which 
*^  we  have  not  at  the  same  moment  under  our 
*'  view :  the  very  different  civility  of  Europe  and. 
''  of  China;  the  barbarism  of  Persia  and  Abyssinia ; 
''  the  erratic  manners  of  Tartary  and  of  Arabia; 
"  the  savage  state  of  North-America,  and  of  New- 
*^  Zealand,  are  all  spread  before  us;  we  have  em- 
*^  ployed  philosophy  to  judge  on  manners,  and 
*'  from  manners  we  have  drawn  new  resources  for 
•'  philosophy."-^ 

Geographical  discoveries  have  led  to  an  unpre- 
cedented degree  oHniercoiirse  among  men.  Though 
this  remark  is  connected  with  the  subject  of  the 
last  paragraph,  it  deserves  separate  consideration. 
Toward  the  close  of  the  seventeenth  century,  the 
intercourse  between  distant  nations  of  the  earth 
was  greater  than  it  had  been  at  any  former  period, 
and  was  considered  highly  honourable  to  human 
enterprise:  but  since  that  period  it  has  been  in- 
creased to  a  w^onderful  degree;  insomuch  that  at 
the  present  time,  the  inhabitants  of  the  remotest 
countries  have  seen  and  know  more  of  each  other, 
than  those,  in  many  cases,  v/ho  resided  compara- 
tively in  the  same  neighbourhood  an  hundred  years 


ago. 


Great  advantages  to  Comvierce  have  also  arisen 
from  the  geographical  discoveries  above  recited. 
The  extension  of  the  ficr-tj-ade  to  the  north-west 
coast  of  America,  is  one  important  and  beneficial 
event  of  this  nature.  This  article  of  commerce 
was  rapidly  becoming  more  scarce  in  those  parts 

J  See  Burke's  Zf/Zirr  to  Robertson,  in  Professor  Stewart's  Account 
*f  the  Life  and  lVrit\ngi  o£  that  historian. 
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of  the  world  from  which  traders  had  before  ob- 
tained it:  it  was,  therefore,  a  most  seasonable  and 
interesting  discovery  to  make  them  acquainted  with 
a  coast  on  which  they  might  be  supplied  with  the 
greatest  abundance,  and  which  is  likely  to  furnish 
an  inexhaustible  store  for  ages  to  come.  To  this 
signal  commercial  advantage  might  be  added  many 
others,  were  it  expedient  to  enlarge  on  the  subject. 
It  would  be  improper,  however,  to  omit  taking  no- 
tice, that  the  numerous  groups  of  Islands,  lately 
discovered  in  the  Pacific  Ocean,  have  risen  to  un- 
expected importance,  and  promise  to  be  of  still 
greater  utility.  These  Islands  afford  very  convenient 
victualling  and  watering  places  for  ships;  and  if 
the  civilized  nations  who  visit  them  were  as  in- 
dustrious and  successful  in  introducing  among 
them  the  blessings  of  literary,  moral  and  religious 
knowledge,  and  the  arts  of  cultivated  life,  as  in 
initiating  them  into  the  vices  which  corrupt  and  de- 
grade, we  might  expect  soon  to  see  them  become 
the  happy  seats  of  literature,  science,  arts,  and 
pure  Christianity,  and,  in  time,  reflecting  rich  bles- 
sings on  their  benefactors. 

The  enlargement  of  geographical  knowledge 
during  the  late  century,  has  led  to  an  increase  of 
the  comforts  and  elegancies  of  life ^  in  almost  ev^ery 
part  of  the  civilized  world.  By  this  means  the 
productions  of  every  climate  have  become  known 
and  enjoyed  in  every  other;  the  inventions  and  im- 
provements of  one  country  have  been  communis 
cated  to  the  most  distant  regions;  and  the  comforts 
of  living,  and  the  refinement  of  luxury,  have  gained 
a  degree  of  prevalence  among  mankind  greatly  be- 
yond all  former  precedent.  Never,  assuredly,  in 
any  former  age,  were  so  many  of  the  natural  pro- 
ductions, and  the  manufactures  of  different  coun- 
tries enjoyed  by  so  large  a  portion  of  the  human 
race  as  at  the  close  of  the  eighteenth  century. 
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Finally,  the  geographical  discoveries  of  the  last 
age  have  contributed  to  illustrate  and  confirm  Re- 
velation. The  discoveries  of  Behring  and  Cook 
were  before-mentioned  as  throwing  light  on  the 
population  of  the  New  World,  and  thus  tending 
to  support  the  sacred  history.  But,  besides  these, 
the  knowledge  gained  by  modern  voyagers  and  tra- 
vellers, of  the  manners,  customs,  and  traditions  of 
different  nations,  especially  of  those  on  the  Eastern 
Continent,  has  served  to  illustrate  the  meaning,  and 
unfold  the  beauty  of  many  passages  of  scripture, 
before  obscure,  if  not  unintelligible;  and  has  fur- 
nished abundant  and  striking  evidence  in  support 
of  the  Mosaic  account  of  the  common  origin,  the 
character,  the  dispersion,  and  the  subsequent  his- 
tory of  mankind/ 


CHAPTER  VI. 

MATHEMATICS. 

XHE  seventeenth  century  was  the  "  golden  age" 
of  mathematical  science.  Never,  since  the  revival 
of  learning,  has  this  branch  of  know^ledge  been 
cultivated  with  such  brilliant  success  as  during 
that  period.  The  grand  inventions  of  Logarithms^ 
by  Napier,  and  of  FhLvio}is,  by  1>^e\vtot^,  together 
with  the  numerous  discoveries  and  improvements 
of  Des  Cartes,  Briggs,  Kepler,  Gregory,  Leib- 
nitz, and  many  others,  must  ever  render  the  age 
of  those  great  men  a  distinguished  xra  in  the  an- 
nals of  mathematics.  It  is  even  possible  that  the 
grand  discoveries  of  these  philosophers,  and  the 

k  Tt  is  intended  to  illustrate  this  point  more  fully  in  a  subsecjucnt  part  of 
this  work. 
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unusual  lustre  of  their  characters,  may  have  con- 
tributed, by  an  influence  far  from  being  unnatural, 
to  repress  the  ambition  and  discourage  the  exer- 
tions of  some  who  came  after  them.  But,  al- 
though the  eighteenth  century  can  boast  of  no 
discoveries  so  splendid,  nor  of  any  advances  so  ho- 
nourable, as  belong  to  the  preceding,  yet  it  pro- 
duced both,  in  a  sufficient  degree  to  secure  a  re- 
putable place  in  the  history  of  this  subHme  science. 
Though  the  Fluxlonai^  Analysis  had  been  in- 
vented by  Newton  thirty  years  before,  yet  that 
great  mathematician  first  published  his  new  doc- 
trine on  this  subject  in  1704.  The  controversy  in 
which  he  became  involved  with  Leibnitz,  in 
consequence  of  this  publication,  is  well  known  to 
have  been  one  of  the  most  curious  and  interesting 
of  the  age.'  It  seems  to  have  been  long  and  ge- 
nerally agreed,  that  the  credit  of  this  celebrated 
invention  is  due  to  the  illustrious  British  philoso- 
pher, and,  of  course,  that  the  claim  of  his  German 
rival  was  unfounded."* 

/  Soon  after  Newton  published  his  doctrine  of  Fluxions,  his  book  wa» 
reviewed  in  the  Acta  Eruditorum  of  Leipsic.  In  the  course  of  this  review, 
an  intimation  was  given  that  he  had  borrowed  from  Leibnitz,  and  that 
the  honour  of  the  invention  properly  belonged  to  the  latter.  Dr.  Keill, 
Professor  of  Astronomy  in  the  University  of  Oxford,  undertook  the  de- 
fence of  his  countryman.  After  a  number  of  controversial  papers  had 
been  exchanged  on  the  subject,  Leibnitz  complained  to  the  Royal  Society 
of  injustice  on  the  part  of  Newton  and  his  friends.  The  Society  appointed 
a  committee  of  its  members  to  investigate  the  question!  in  dispute,  who, 
after  examining  all  the  letters  and  other  papers  relating  to  it,  decided  in 
favour  of  Newton  and  Keill.  These  papers  were  published  in  1712, 
under  the  title  of  Commercium  Epistoliciim.    8vo. 

m  In  the  eloquent  and  comprehensive  Eulogimn  upon  Dr.  David  Rit- 
TENHOUSF.,  the  late  President  of  the  American  Philosophical  Society,  pro- 
nounced by  Dr.  Rush,  at  the  request  of  the  Society,  there  is  the  follow- 
ing passage :  "  It  was  durmg  the  residence  of  our  ingenious  philosopher 
with  his  father  in  the  country,  that  he  became  acquainted  with  the  science  of 
Fluxions,  of  which  sublime  invention  he  believed  himself  for  a  while  to  be 
the  author;  nor  did  he  know,  for  some  years  afterwards,  that  a  contest  had 
been  carried  on  between  Sir  Isaac  Newton  and  Leibnitz,  for  the  honour 
of  that  great  and  useful  discovery.  What  a  mind  was  here  !  without  literary 
friends  or  society,  and  but  two  or  three  books,  he  became,  before  he  had 
reached  his  four-and-twentieth  year,  the  rival  of  the  two  greatest  mathe- 
maticians in  Europe." 


.  Mathematics,  35^ 

Within  the  period  under  consideration  several 
new  and  valuable  branches  of  mathematics,  now 
in  use,  have  been  either  wholly  discovered,  or 
placed  on  a  footing,  in  a  great  measure,  if  not 
entirely,  new.  It  will  be  proper  briefly  to  men- 
tion some  of  the  more  important  of  these. 

In  1717  Dr.  Brooke  Taylor  invented  a  new 
branch  of  analysis,  which  he  called  the  Method  of 
Increments,  in  which  a  calculus  is  founded  on  the 
properties  of  the  successive  values  of  variable 
quantities,  and  their  differences  or  increments. 
This  method  is  nearly  allied  to  Newton^s  doctrine 
of  Fluxions,  and  arises  out  of  it;  insomuch,  that 
many  of  the  rules  formed  for  one  serve  also,  with 
little  variation,  for  the  other.  By  means  of  the 
Method  of  Increments  many  curious  and  useful 
problems  are  easily  solved,  which  scarcely  admit  of 
a  solution  in  any  other  way.  It  is,  particularly, 
of  great  use  in  finding  any  term  of  a  series  proposed, 
and  also  in  finding  the  sums  of  a  series  given.  In 
1763  an  ingenious  and  instructive  treatise  on  this 
new  method  was  published  by  Mr.  Emerson,  who 
threw  further  light  upon  it.  The  Differential 
Method  of  Mr.  Stirling,  which  he  applied  to  the 
summation  and  interpolation  of  series,  is  of  the 
same  nature  with  the  Method  of  Increments,  but 
not  so  general  and  extensive. 

In  1724  M.  Lagny,  of  France,  discovered  a 
new  mode  of  measuring  angles,  which  he  deno- 
minated Goniometry.  By  means  of  this  method 
he  was  enabled  to  ascertain  the  measure  of  angles, 
without  the  use  of  either  scales  or  tables,  and  with 
great  exactness;  a  method  which  exceedingly  ab- 
breviated, or  rendered  w-holly  unnecessary,  many 
tedious  calculations. 

In  1746  the  Rev.  Dr.  Stewart,  of  Scotland, 
published  new  and  elegant  Theorems,  of  great 
value  to  the  mathematician,  by  which  he  extended 
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the  application  of  geometry  to  many  probleiTis,  td 
the  solution  of  which  the  Algebraic  Calculus  had 
been  alone  supposed  adequate. 

About  the  year  1758  the  invention  of  a  new 
branch  of  the  analytic  art,  under  the  name  of  the 
Besidnal  Anahjsis,  was  published  by  Mr.  Landen, 
of  Great-Britain.  By  means  of  this  new  operation 
he  enabled  the  mathematician  to  solve  a  variety  of 
problems,  to  which  the  method  of  fluxions  had 
usually  been  applied,  in  a  way  entirely  original, 
and  by  a  process  more  simple,  natural,  and  elegant, 
than  formerly.  He  applied  this  method  to  draw- 
ing tangents,  and  finding  the  properties  of  curve 
lines,  and  to  the  solution  of  many  curious  and  dif- 
ficult problems,  both  in  mechanics  and  physics. 

The  invention  of  the  Antecedental  Calcidiis,  a 
new  method  of  geometrical  reasoning,  first  pub- 
lished in  1793,  by  James  Glenie,  Esq.  of  Norths 
Britain,  also  deserves  some  notice.  This  is  a  branch 
of  general  geometrical  proportion,  or  universal 
comparison,  derived  from  an  examination  of  the 
antecedents  of  ratios,  having  consequents,  and  a 
standard  of  comparison  given,  in  the  various  de- 
grees of  augmentation  and  diminution  which 
they  undergo  by  composition  and  decomposition. 
This  method  proceeds  without  any  consideration 
of  motion  or  of  time,  but  is,  notwithstanding, 
in  the  opinion  of  the  inventor,  applicable  to  every 
purpose  to  which  the  celebrated  doctrine  of 
fluxions  has  been  or  can  be  applied. 

The  doctrines  of  Tontines,  Annuities,  and  Be- 
verslonary  Payments,  were  first  reduced  to  system, 
and  brought  into  use  in  the  eighteenth  century. 
Dr.  Halle Y,  of  Great-Britain,  and  De  Moivre, 
of  France,  were  among  the  earliest  cultivators  of 
this  department  of  mathematical  science.  It  was 
afterwards  much  improved  and  extended  by  the 
successive  labours  of  Simpson,  Price,  Webster, 
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Morgan,  and  Maseres,  of  Great-i3ntain;  byDs- 
PARCiEUx,  of  France;  and  by  many  others,  in 
various  parts  of  Europe. 

About  tiie  middle  of  the  century  under  review, 
and  for  some  years  afterwards,  flourished  the  cele- 
brated Eltler,  a  native  of  Switzerland,  and  one 
of  the  greatest  mathematicians,  and  most  excellent 
men  ot  the  age  in  which  he  lived.  He  invented 
the  calculation  by  Sines ;  he  carried  to  new  de- 
grees of  perfection  the  Intcgrat  Caladus;  he  did 
much  to  elucidate  the  theory  of  the  more  remarka- 
ble Cz/rr^^;  he  contributed  greatly  to  simplify  and 
extend  the  whole  system  o^  Analijtkal  operations; 
and  may  be  said  to  have  thrown  new  light  upon 
almost  every  part  of  mathematical  science." 

Besides  those  branches  of  mathematics  which 
are  entirely  the  growth  of  the  last  age,  almost 
every  part  of  this  science  has  been  extended  and 
improved  within  the  same  period.  Of  a  few  of 
these  some  transient  notice  will  be  attempted. 

Since  New"ton  published  an  account  of  his  cele- 
brated method  of  Fiuxions,  this  curious  part  of 
mathematical  science  has  received  new  jight,  and 
been  carried  to  new  degrees  of  extent,  simplicity 

n  Leonard  Euler  was  born  at  Basil,  in  1707,  and  died  in  1783,  in 
the  76th  year  of  his  age.  The  mathematical  genius  and  erudition  of  this 
man  were  truly  wonderful.  No  individual  of  the  eighteenth  century  can 
be  compared  to  him  for  the  number  and  value  of  the  discoveries  which  he 
made  in  this  branch  of  science,  and  for  the  improvements  of  which  he  was 
the  author.  His  publications  are  numerous;  and  there  is  scarcely  a  depart- 
ment of  mathematics  on  which  he  has  not  thrown  some  new  light, or  to  which 
he  has  not  made  son.e  important  additions.  On  every  subject  which  he 
undertook  to  investigate,  he  di'^played  a  vigour,  a  penetration,  and  a  com- 
prehensiveness of  mind,  v^rhich  entitle  him  to  a  place  in  the  first  rank  of 
philosophers.  Euler  was  not  less  distinguitihed  for  the  excellence  of  his 
moral  and  religious  than  for  the  greatness  of  his  intellectual  character. 
To  singular  probity,  and  great  social  amiablencss,  he  added  the  piety  of  an 
eminent  christian.  He  was  a  warm  and  active  friend  to  religion,  fervent 
in  his  devotions,  and  exemplary  in  his  attention  to  all  pub-lie  and  private 
duties.  If  ever  he  felt  indignation  against  any  particular  class  of  men,  it 
was  against  the  enemies  of  Christianity,  especially  against  tlic  apostles  of  in- 
fidcUty.  He  published  a  valuable  work  in  defence  of  rcvchtio::,  at  Berlin, 
in  1747. 

3  A 
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and  refinement.  For  these  improvements  we  are 
indebted  to  Taylor,  Craig,  Maclaurin,  Em- 
MERSON,  Landen,  Simpson,  and  Waring,  of 
Great-Britain;  to  Clairaut,  Nicole,  D'Alem- 
BERT,  Condorcet,  De  La  Croix,  and  De  La 
Grange,"  of  France;  to  Manfredi,  of  Italy;  to 
Pacassi,  a  nobleman  of  Germany;  and  to  none, 
perhaps,  more  than  to  the  great  Euler,  whose 
work  on  the  Integral  Calculus,  or  the  inverse  me-^ 
thod  of  Fluxions,  may  be  considered  as  holding 
the  first  rank  on  the  subject  of  which  it  treats. 

The  principles  of  Algebra  have  received  import- 
ant additions,  and  been  more  satisfactorily  dis- 
played during  this  period,  than  by  the  mathema- 
ticians of  former  times.  Of  this  department  of 
mathematical  science  the  most  distinguished  culti- 
vators were  Stirling,  Simpson,  and  Waring,  of 
Great-Britain;  the  Bernoullis,  Cramer,  and 
Euler,  of  Switzerland;  and  Clairaut,  Bezout^ 
Lagny,  De  La  Grange,  and  De  La  Place,  of 
France. 

It  may  be  asserted  that  in  almost  every  branch 
of  what  is  called  Modern  Analysis,  much  new  light, 
and  many  curious  refinements  have  been  introduced 
by  the  mathematicians  of  the  eighteenth  cen- 
tury. In  the  doctrines  of  Series,  of  Increments,  of 
Differences,  of  lujinitesimals,  &c.  great  ingenuity 
has  been  successfully  employed  in  modern  times. 
And  the  application  of  these  to  astronomy,  and 
other  branches  of  philosophy,  may  be  considered 
as  forming  a  grand  a^ra  in  the  history  of  science. 
For  many  of  these  improvements  the  public  is  in- 
jdebted    to   several  of.  the   mathematicians  men- 

0  M.  La  Grange  has  lately  presented  to  the  world  a  very  important 
work,  entitled,  the  Theory  of  the  Analyiical  Functions,  in  which  he  is  supposed 
to  have  shown,  that  every  thing  hitherto  called  Fluxions,  or  the  Differential 
Calculus  (the  phrase  chiefly  used  on  the  Continent  of  Europe  to  express 
Fluxions),  whether  according  to  the  ^iiethod  of  Newton  or  Leibnitz, 
may  be  reduced  to  the  ordinary  calculations,  of  fine  '|uantitics. 
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Vioned  in  the  last  paragraph ;  to  whose  names 
may  be  added  those  of  Baron  Maseres,  of  Great- 
Britain,  and  of  D'Alembert,  Vandemonde,  and 
Arbogast,  of  France. 

The  doctrine  of  Logaritlims  has  also  been,  in 
the  course  of  the  last  century,  in  several  respects, 
improved.  New  methods  of  calculating  loga- 
rithmic tables  have  been  given  by  Sharpe,  Tay- 
lor, Jones,  Dodson,  Reid,  our  illustrious  coun- 
tryman Dr.  RiTTENHOusE,^'  and  last  of  all  Mr. 
BoNYCASTLE.  Bcsidcs  the  labours  of  these  great 
mathematicians  the  subject  of  logarithms  generally 
has  been  more  fully  and  happily  illustrated  than 
before,  by  the  several  learned  works  of  Leibnitz, 
WoLFius,  Keill,  Maclaurin,  and  Simpson. 

Several  of  the  higher  branches  o^  Geometry,  par- 
ticularly the  doctrines  of  Curves^  Conic  Sectiojis, 
&c.  have  been  cultivated  with  great  diligence, 
during  the  period  under  review,  and  carried  to 
higher  degrees  of  precision  and  refinement  than  in 
any  preceding  age.  Among  many  who  are  entitled 
to  much  honour  for  their  contributions  to  this  class 
of  modern  improvements,  it  will  be  proper  to  select 
Clairaut,  L'Hospital,  Mairan,  AIaclaurin, 
Emerson,  Cramer,  Murdoch,  Hamilton,  Gua- 
rinus,  Euler,  Robertson,  and  Glenie,  To  at- 
tempt an  enumeration  even  of  the  principal  im- 
provements which  these,  and  many  other  illustri- 
ous mathematicians,  have  conferred  on  this  branch 
of  the  science,  would  be  to  travel  far  beyond  the 
necessary  limits  of  this  chapter.  The  improved 
state  of  Algebra,  and  of  the  Fluxionary  calculus, 
and  the  progress  which  has  been  made  within  a  few 
years  past,  in  the  subtleties  of  Jnalijsis  in  general, 
have  brought  the  more  sublime  parts  of  geometry- 
more  within  the  reach  of  ordinary  capacities,  and 

^  Sec  TrattsactioHS  of  the  American  PbilosopL'tcal  Society  ^  voj.  iv. 
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by  their  means  greatly  multiplied  the  cultivators  of 
this  department  of  mathematical  science. 

But  this  is  not  all;  even  those  branches  of  ma- 
thematics in  which  no  great  discoveries  have  been 
made,  and  upon  which  no  signal  light  has  been 
thrown  within  the  last  age,  have  yet  received  im- 
provements of  a  less  interesting  and  brilliant  kind. 
Former  discoveries  have  been  extended;  old  doc- 
trines have  been  simplified  and  refined ;  neater, 
shorter,  and  more  lucid  ways  of  arriving  at  the 
same  results  have  been  devised ;  perspicuous,  ele- 
gant, and  comprehensive  theorems  have  taken  the 
place  of  those  which  were  more  prolix  and  obscure; 
and  many  subtleties  and  refinements  suggested  by 
the  philosophers  of  the  preceding  age,  but  not  suf- 
ficiently developed  by  them,  have  been  clearly  and 
satisfactorily  unfolded. 

It  is,  also,  worthy  ofnc'cc,  that  in  addition  to 
all  the  improvements   wbxk  have  taken  place  in 
mathematical  science,  as  sucli,  it  has  been  applied 
to  many  objects,  during  the  last  age,  to  the  illus- 
tration and  accomplishment  of  which  it  had  never 
before  been  directed.     A  great  number  of  diffi- 
cult and  most  interesting  problems  in  astronomy 
have  been    resolved  by  the  Anal}ftic  Method,  first 
applied  to   this   object  by  Euler.     His  calcula- 
tions, by  this  method,  of  the  perturbations  of  the 
earth's  orbit,  and  of  the  theory  of  the  moon,  may 
be  regarded  as  models  of  simplicity  and  beauty. 
The  same  illustrious  mathematician  also  first  in- 
troduced analysis  into  the  doctrines  of  the  motion 
of  fluids;  and  by  this  means  threw  great  light  on 
the  hydraulic  principles  and  laws.     Mr.  ^pinus, 
of  Petersburgh,   before  mentioned,  has  made  an 
ingenious  attempt  to  reduce  the  mysterious  pheno- 
mena of  Electricity  and  Magnetism  to  the  regula- 
rity of  algebraical  calculation,     M.  De  Lisle,  of 
France^  has  endeavoured,  vvith  no  small  degree  of 
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success,  to  form  a  new  system  of  Mineralogical 
Characters,  on  the  principles  of  geometry;  and 
M.  Hauy,  of  the  same  country,  has  given  a  most 
elaborate  and  plausible  system  of  doctrines  on 
Crystallization,  which  all  proceed  upon  fixed 
mathematical  rules. 

To  this  chapter  belongs  some  notice  of  the  at- 
tempts which  were  made,  during  the  period  under 
consideration,  to  ^^  on  an  universal  and  uniform 
Standard  of  Measure.  Such  a  standard  has  been 
considered  a  grand  desideratum,  ever  since  men 
began  to  speculate  on  subjects  of  this  nature ;  but 
probably  in  no  former  period  was  it  ever  an  object 
of  so  much  attention,  and  of  such  diligent  research, 
as  in  that  which  we  are  now  reviewing.  And 
though  none  of  the  attempts  to  obtain  a  standard  of 
this  kind  have  been  attended  with  complete  suc- 
cess, yet  several  of  them  were  so  ingenious,  and 
engaged  so  much  of  the  inquiry  of  scientific  men, 
that  they  ought  not  to  be  passed  in  silence. 

HuYGENS,    the  celebrated  Dutch  Astronomer, 
about  the  middle  of  the  seventeenth  century,  seems 
to  have  first  proposed  the  length  of  a  Pendulum  vi- 
brating in  a  given  time,  as  a  standard  of  measure. 
He  proposed  to  take  a  pendulum  that  should  vi- 
brate seconds,  to  m.easure  it  from  the  point  of  sus- 
pension to  the  point  of  oscillation,  and  to  assume 
the  third  part  of  such  a  pendulum,  under  the  deno- 
mination of  an  horary  foot,  as  a  standard  to  which 
the  measure  of  all  other  feet  might  be  referred.    In 
1779,  Mr.  Hatton,  of  Great-Britain,  undertook 
to  improve  on  the  principle  of  Huygens,  by  apply- 
ing a  moveable  point  of  suspension  to  one  pen- 
dulum, so  as  to  produce  the  same  effect  that  would 
result  from  the  use  of  two  pendulums,    the    dif- 
ference of  whose  lengths  was  the  intended  mea- 
sure.    Mr.   Whitehurst,    also  of  Great-Britain, 
considerably  improved  upon  this  idea,  in  his  tract 


S66  Mathematics, 

on  the  subject,  published  in  1787.''  His  plan  is  ta 
obtain  a  measure  of  the  greatest  length  that  conve- 
niency  will  permit,  from  two  pendulums,  whose 
vibrations  are  in  the  ratio  of  2  to  1,  and  whose 
lengths  coincide  with  the  English  standard  in 
whole  numbers.  A  further  improvement  in  the 
mode  of  employing  this  instrument  as  a  standard  of 
measure  is,  to  make  use  of  a  pendulum  without 
a  bob,  or  a  uniform  cylindrical  rod,  which,  in  a 
given  latitude,  at  a  certain  height  above  the  sur- 
face of  the  ocean,  and  at  a  certain  temperature, 
shall  vibrate  in  a  given  time.  The  use  of  a  pen- 
dulum of  this  kind,  it  is  believed,  was  first  pro- 
posed by  Mr.  Jefferson,  now  President  of  the 
United  States,  in  his  report  to  Congress,  on  the 
subject  of  w^eights  and  measures,  while  Secretary 
of  State,  soon  after  the  establishment  of  the  fede- 
ral government.''  It  is  supposed  that  this  last  men- 
tioned standard  is  preferable,  both  in  simplicity  and 
accuracy,  to  all  others. 

The  attempt  made  in  France,  within  a  few  years 
past,  to  form  a  standard  of  length,  weight,  and 
capacity,  by  measuring  a  certain  number  of  de- 
grees on  a  great  circle  of  the  earth,  is  generally 
known,  This  plan  is  considered,  by  good  judges, 
as  having  some  important  advantages;  though  in 
simplicity  and  practicability  it  is  certainly  inferior 
to  the  one  last  mentioned. 

The  last  century  is  also  eminently  distinguished 
for  the  production  of  various  kinds  of  Tables,  which 
are  of  the  utmost  importance  to  the  mathematician, 
particularly  in  giving  facility  and  precision  to  his 
calculations.  Such  of  these  as  pertain  immediately 
to  astronomy  were  mentioned  in  a  former  chapter. 

g  An  Attempt  toivards  obtaining  invariable  Measures  of  Length,  Capacity 
and  fVeigf.'t,  from  the  Mensuration  of  Time. 

r  Mr.  Jefferson  does  not  claim  the  merit  of  this  invention;  it  was 
communicated  to  him  by  Mr.  Robert  Leslie,  an  ingenious  watch-maker 
of  Philadelphia. 
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Besides  these  may  be  enumerated  the  tables  of 
Logarithms,  ot  Sines,  Secants,  and  Tangents,  of 
Difference  of  Latitude  and  Departure,  of  Meridio- 
nal Points,  of  Loxodromic  or  Rliunib  Lines,  all  of 
which,  and  many  more,  have  been  brought  to  a 
degree  of  perfection,  during  this  period,  which 
was  never  before  known.  The  tables  more  parti- 
cularly entitled  to  honourable  mention  are  those  of 
Sherwtn,  Sharpe,  Gardner,  and  Taylor,  of 
Great-Britain ;  of  Vega,  of  Germany ;  and  of  J  am- 
BERT,  Callet,  and  De  Lalande,  of  France. 

To  give  an  account,  in  detail,  of  the  various  in- 
ventions and  improvements  which  have  taken  place 
with  respect  to  Mathematical  Listruments,  during 
the  last  age,  would  exceed  the  limits  assigned  to 
the  present  review.  Some  of  these  have  been  al- 
ready mentioned  in  another  place;  and  many 
more  will  readily  occur  to  every  reader,  whose 
mind  is  conversant  with  objects  of  this  nature.  It 
is  sufficient  to  say  that  they  are  numerous  and 
important.  The  accuracy  of  construction,  the 
elegance  of  workmanship,  and  the  ease  and  expe- 
dition of  manufacture  which  modern  artists  have 
attained,  are  equally  wonderful,  and  honourable 
to  the  century  under  consideration. 

The  science  of  mathematics  has  been  but  little 
cultivated  in  the  United  States  during  the  period 
under  review.  Our  country,  indeed,  has  been  by 
no  means  deficient  in  the  production  of  mathe- 
matical genius;  but  the  state  of  society,  and  the 
particular  situation  of  most  of  those  who  might 
have  distinguished  themselves  in  this  department 
of  knowledge,  have  prevented  that  devotedness 
to  the  higher  branches  of  mathematics  which  is 
necessary  to  the  attainment  of  excellence,  or  to 
accomplish  improvements.  Still,  however,  some 
small  productions  of  this  kind,  occasionally  laid 
before  the  public  in  the  Transactions  (jio\ix\c'dxuQ(l 
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Societies,  afford  a  very  respectable  specimen  of  the 
talents  and  erudition  of  our  countrymen,  and  hold 
up  to  view  several  names  with  distinguished  ho- 
nour/ 


CHAPTER  VII. 

NAVIGATION. 

Navigation,  considered  both  as  an  art  and 
a  science,  was  greatly  advanced  during  the  late 
century.  This  advancement  was  owing  to  a  va- 
riety of  circumstances,  which  are  worthy  of  being 
transiently  noticed  in  the  present  sketch. 

The  Construction  of  Ships  has  received,  in 
modern  times,  very  considerable  improvements. 
That  method  of  building  which  is  favourable  to 
rapid  sailing,  has  been,  for  a  number  of  years, 
gaining  ground,  in  place  of  the  old  method,  in 
which  capacity  was  chiefly  consulted.  New  and 
advantageous  plans  of  rigging  vessels  have  been 
adopted,  and  better  modes  of  working  them  than 
were  formerly  in  use.  In  the  science  of  naval 
architecture,  and  of  navigation  generally,  perhaps 
no  individual  has  done  more  to  useful  purpose  than 
EiTLER,  of  whose  ingenious  and  excellent  labours, 
in  several  departments  of  science,  we  have  had  fre- 
quent occasion  to  speak.  In  consequence  ot  his 
celebrated  publications  on  this  subject,  the  mathe^ 
maticians  of  Trance    were    incited  to   study  the 

s  The  first  volume  on  the  higher  branches  of  the  mathematics  ever  pre- 
sented to  the  public  by  a  native  American,  made  its  appearance  in  the  course 
of  the  current  year  (1802),  under  the  title  of  Essays,  Mathematical  and 
Physical^  by  Jared  Mansfield,  of  Ncw-Havcn,  Connecticut.  This 
writer  displays  a  degree  of  mathematical  genius  and  erudition  which  does 
honour  to  himself  and  his  country. 
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theory  of  ship-building,  by  which  means  nautical 
science  in  that  country  made  remarkable  progress. 
A  taste  for  the  same  species  of  inquiry  afterwards 
began  to  grow  in  Great-Britain ;  and  under  the 
auspices  of  the  government  of  that  country,  and 
various  public  societies,  has  since  produced  many 
important  improvements. 

In  estimating  the  revolutions  which  took  place 
in  naval  architecture  in  the  course  of  the  last  age, 
perhaps  few  are  more  signal  than  the  great  in- 
crease in  the  dbnensions  of  ships  of  the  same  rate. 
Ships  of  war,  in  particular,  are  now  generally  a 
fourth,  and,  in  many  cases,  a  third  larger  than  ves- 
sels of  the  same  number  of  oruns  were  at  the  besrin- 
nmg  of  the  late  century.  In  this  augmentation  the 
naval  architects  of  France  took  the  lead,  and  have 
gone  the  greatest  lengths;  the  British  followed 
their  example,  and  have  carried  every  thing  which 
relates  to  the  construction  and  management  of 
ships  to  a  great  degree  of  perfection. 

While  modern  ships  are  larger  than  the  ancient, 
they  are  at  the  same  time  more  light  and  simple  in 
their  structure.  The  cumbrous  and  useless  orna- 
ments which  the  false  and  unphilosophical  taste  of 
preceding  ages  employed,  have  been  laid  aside; 
and,  in  general,  those  principles  of  architecture 
adopted  which  combine  the  advantage  of  easy 
management  wdth  the  greatest  burden. 

The  Mariner  s  Compass,  though  it  has  been  in 
use  for  several  centuries,  was  attended  with  great 
imperfections  and  inconveniencies  until  a  few 
years  ago,  when  Dr.  Gowin  Knight,  of  Great- 
Britain,  in  consequence  of  his  invention  of  ylrti- 
ficial  Magnets,  was  enabled  considerably  to  im- 
prove this  inestimable  instrument.  The  compasses 
made  by  him  were  found  to  exceed,  in  regularity 
and  exactness,  all  those  which  had  been  con- 
structed before  his  time.     After  him  further  im- 

3B 
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provcmeiTts  of  importance  were  made  by  Mr.^ 
Smeaton,  and  Mr.  M'Culloch,  also  of  Great^ 
Britain.  The  complete  Azimuth  Compass  is  one 
of  the  most  valuable  presents  which  modern  genius 
has  made  to  navigators. 

The  compass  is  scarcely  of  more  importance  to 
the  mariner,  than  the  celebrated  invention  of  the 
Quadrant,  commonly  ascribed  to  Mr.  Hadley,  of 
Great-Britain,  but  of  which  the  honour  really  be-^ 
longs  to  Mr.  Godfrey,  a  philosophic  artist  of  Phi- 
ladelphia. To  which  may  be  added  the  numerous 
improvements  of  this  instrument,  some  of  which 
were  mentioned  in  another  place;  to  say  nothing 
of  many  others,  under  the  names  o^  Sectants,  Oc- 
tants, &c.  constructed  on  like  principles,  and  for 
similar  purposes. 

Almost  all  the  methods  now  in  use  for  finding 
the  Longitude,  whether  by  means  of  Lunar  Obser- 
vations, the  position  of  Jupiter  s  Satellites,  or  of 
well  constructed  Time-Iieepers,  were  first  brought 
into  general  use  during  the  last  century.  The  rise, 
progress,  and  authors  of  these  several  discoveries 
and  improvements  were  briefly  detailed  in  a  former 
chapter.  The  important  place  which  they  hold  in 
the  annals  of  navigation  is  too  generally  understood 
to  require  formal  elucidation. 

The  invention  of  Ephemerldes,  or  Nautical  Al-^ 
7nanacks,  is  another  important  event  which  be- 
longs to  the  century  under  review.  They  were 
first  published  for  the  use  of  mariners,  by  M.  De 
La  CjMLLEy  about  the  year  1755.  Dr.  Maske- 
i,YNE,  in  England,  follovv'ed  his  example,  and  first 
published  them  in  that  country,  about  the  year 
1 767.  The  edects  of  these  almanacks  in  advancing 
the  art  of  navigation  is  well  known.  Their  influ- 
ence in  promoting  the  Lunar  method  of  finding 
the  longitude  is  worthy  of  particular  remark.  The 
extreme  facility  witli  which  that  operation,   for- 
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•nierly  so  tedious  and  diflicult,  is  now  performed, 
even  by  common  seamen,  deserves  to  be  noticed 
as  a  distinction  of  the  age  under  consideration. 

The  great  augmentation  in  the  number  o^ Maps 
and  Charts,  and  the  manifest  improvements  in  their 
construction,  accuracy,  and  elegance,  may  also 
be  mentioned  among  the  circumstances,  in  modern 
times^  which  have  contributed  to  the  advance- 
ment of  navigation.  The  degree  in  which  these 
improvements  have  promoted  the  safety,  the  com- 
fort, and  the  expedition  of  late  voyages,  is  scarcely 
within  the  reach  of  ordinary  calculation. 

But  there  are  few  modern  improvements  in  the 
art  of  navigation  more  gratifying  to  humanity  than 
the  remarkable  and  very  successful  attention  to  the 
Health  of  Seamen,  which  characterizes  the  conduc- 
tors of  late  voyages.  The  names  of  those  who  dis- 
tinguished themselves  by  devising  and  bringing 
into  use  the  most  approved  methods  for  pro- 
moting this  end  were  respectfully  mentioned  in  a 
preceding  division  of  this  work.  The  great  con- 
trast which  the  history  of  ancient  and  modern  voy- 
ages presents  with  respect  to  the  comparative  de- 
struction of  the  health  and  lives  of  mariners  which 
they  produced,  cannot  but  forcibly  arrest  the  at- 
tention of  every  reader^  and  exceedingly  gratify 
the  benevolent  mind.  Besides  the  improvements 
in  diet  and  regimen  on  ship-board,  to  which  m.o- 
dern  science  and  humanity  have  given  rise,  and 
which  I^.avc  contributed  greatly  to  preserve  i\\Q 
health  of  seamen,  the  introduction  of  Ventilators 
into  ships  also  deserves  to  be  mentioned  as  an 
important  means  of  promoting  the  same  object, 
and,  at  the  same  time,  for  preserving  the  timber 
and  cargoes  of  vessels.^     To  these  may  be  added 

/  For  the  invention  of  one  of  the  most  complete  and  useful  plans  for 
I'cntiiating  ships,  we  are  indebted  to  our  ingenious  countryman,  JVTr.  Wyn- 
Koop,  of  Philadelphia,  whose  contrivance  for  this  purpose  has  reccivccj. 
Iiigh  praise  from  iho-sc  who  arc  most  comix;ttnt  to  judj^e  of  its  merits. 


572  Navigation, 

some  notice  of  the  modern  improved  methods  of 
constructing  Pumps,  and  other  hydrauhc  machi- 
nery of  ships,  by  which  the  safety  and  comfort  of 
navigators  are  greatly  secured. 

In  addition  to  the  improvements  which  have 
been  mentioned,  some  notice  might  be  taken  of 
the  various  plans  for  "pxomotmg Siih-marine Naviga- 
tion, which  have  been  laid  before  the  public  at  dif- 
ferent times,  and  by  different  persons  in  the  course 
of  the  last  age;  of  the  attempts  to  construct  Life- 
boats,iox  thesafety  of  mariners  in  cases  of  extremity ; 
of  the  improved  methods  which  have  been  invented 
for  facilitating  the  guidance  of  ships  on  the  ocean, 
and  for  measuring  their  progress.  But  to  give  an 
intelligible  enumeration  of  these  and  of  many  other 
modern  improvements  in  navigation  would  lead  to 
a  minuteness  of  detail  inconsistent  with  the  plan 
of  the  present  sketch. 

Besides  many  ingenious  individuals  to  whom 
mariners  are  indebted  for  patronizing  and  aiding 
their  art;,  much  is  also  due  to  some  learned  and 
othQX  societies ,  for  their  useful  exertions  to  promote 
the  same  end.  But  perhaps  to  no  public  bodies 
will  the  annals  of  modern  navigation  be  found  to 
ascribe  more  than  to  the  Board  of  Longitude,  and 
the  Board  of  Admiralty  of  Great-Britain. 

From  the  concurring  influence  of  all  the  consi- 
derations above  stated,  enterprising  men  have  learn- 
ed, within  the  eighteenth  century,  to  traverse  the 
most  distant  seas,  with  a  degree  of  ease,  confidence 
and  expedition,  wholly  unknown  in  any  former 
age.  A  voyage  from  Europe  or  America  to  India, 
is  now  performed  in  half  the  time  that  it  cost  an 
hundred  years  ago;  and  even  a  voyage  round  the 
world  is  considered  at  present  as  an  undertaking 
scarcely  more  formidable  than  a  voyage  from 
America  to  Europe  at  the  beginning  of  the  century 
in  question. 
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Bat  few  things  distinguish  the  cightecntli  cen- 
tury more  than  the  extension  and  the  improve- 
ments of  the  system  of  Inland  Navigation.  Canals, 
for  the  conveyance  of  small  vessels,  through  dis- 
tricts of  country  not  favoured  with  rivers  adequate 
to  the  purpose,  have  been  more  or  less  in  use  for 
many  ages.  But,  during  the  last  age,  the  number 
of  these  canals  has  been  astonishingly  multiplied; 
various  improvements  in  the  construction  of  them 
have  been  adopted ;  and  they  have  become  an  in- 
calculable source  of  convenience,  comfort,  and 
wealth. 

Very  early  in  the  eighteenth  century  the  cutting 
canals  in  the  empire  of  Russia  was  undertaken  by 
command  of  Peter  the  Great,  and  prosecuted  on 
a.  scale  of  wonderful  extent.  That  celebrated 
monarch  was  led  to  this  undertaking  by  observing 
the  great  utility  of  canals  in  Holland,  by  means  of 
w^iich  a  low  and  marshy  tract  of  country  was  con- 
verted into  a  rich,  populous,  and  fruitful  territory. 
Though  the  Emperor  did  not  live  to  see  the  com- 
pletion of  his  plans,  yet,  under  his  auspices,  they 
were  carried  on  to  a  considerable  length,  and  con- 
tinued with  great  zeal,  by  his  successors,  especially 
by  the  late  Empress:  insomuch  that  there  is,  pro- 
bably, ''  no  part  of  the  world  where  inland  navi- 
gation is  carried  through  such  an  extent  of  coun- 
try as  in  Russia;  it  being  possible,  in  that  empire, 
to  convey  goods  by  water,  four  thoiisandfour  hun- 
dred and  seventy-two  ?niles,  from  the  frontiers  of 
China  to  Petersburgh,  with  an  interruption  of  only 
sixty-six  miles;  and  from  Astracan  to  the  same  capi- 
tal, through  3.  space  of  o?ie  thousand  four  Ira?idred 
and  thirty-four  miles ;  a  tract  of  inland  navigation 
almost  equal  to  one  fourth  of  the  circumference  of 
the  earth!'""  The  number  of  vessels  employed  on 

v  Sec  Phillips's  History  cf  Inland  Ka'vigailon,  4to.  chap.  iii. 
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the  different  canals  of  Russia,  and  the  amount  of 
merchandize,  of  various  kinds,  for  which  they  fur- 
nish means  of  transportation,  almost  exceed  the 
bounds  of  credibility. 

Since  the  undertaking  of  the  Russian  Emperor, 
similar  improvements  have  been  projected  and  ex- 
ecuted in  Sweden,  Denm,ark,  France,  and  Spain; 
from  which  very  important  advantages  have  re- 
sulted to  those  several  countries,  and  from  which 
many  more,  by  due  attention,  might  be  produced. 
The  first  navigable  canal  cut  in  Great-Britain  was 
that  undertaken  by  the  Duke  of  BpaDCEWAXER, 
and  completed,  at  his  expense,  in  1759,  for  the  pur- 
pose of  forming  a  communication  between  his  coal 
works,  at  Worsley,  and  the  city  of  Manchester. 
This  work  was  planned  and  executed  by  Air. 
James  Brindley,  an  engineer  of  singular  talents, 
and  the  author  of  the  present  most  approved  sys- 
tem of  canal  navigation.  His  great  and  original 
genius,  the  force  of  mind  which  he  displayed  in 
surmounting  the  difficulties  w^hich  w^ere  presented 
in  his  course,  and  the  various  improvements  which 
he  suggested  in  the  formation  and  management 
of  canals,  have  been,  very  deservedly,  the  subjects 
of  much  eulogy  by  every  succeeding  artist.  After 
Mr.  Brindley's  first  successful  attempt,  canals 
became  popular  in  Great- Britain  and  Ireland,  and 
a  considerable  number,  some  of  them  on  a  very 
]arge  scale,  were  undertaken  in  different  parts  of 
those  countries.  Brindley,  who  died  in  1772, 
was  succeeded  by  Mr.SMEATON,Mr.  Whitworth, 
Mr.  Watt,  and  others,  who  eminently  distin- 
irulshed  themselves  as  engineers  in  the  same  line. 

Attempts  of  a  similar  kind  have  been  made  \n 
the  United  States;  but  neither  on  so  large  a  scale, 
nor  hitherto  with  so  much  success,  as  in  Europe. 
The  trials,  however,  which  have  been  made  in  the 
States  of  ConiiecLicutj  New-York^  Virginia,  and 
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South-Carolina,  bid  fair  to  be  highly  useful,  and  to 
afford  an  honourable  specimen  of  American  enter- 
prise. In  several  of  the  other  States  plans  of  the 
same  kind  have  been  formed,  and  partly  executed ; 
and  there  is  every  probability  that  a  few  years  more 
will  present  us  with  a  large  amount  of  this  species 
of  improvement  in  many  parts  of  our  country. 


CHAPTER  VIIL 

AGRICULTURE. 

PsO  art  is  of  more  ancient  date  than  this.  It  em- 
ployed our  first  parents  in  Paradise;  and  has  been 
more  or  less  an  object  of  pursuit  in  all  ages.  Like 
almost  every  other  object  of  human  attention,  how- 
ever, it  has  undergone  numberless  revolutions  of 
decline  and  revival,  in  different  periods,  and  among 
different  nations.  In  Egypt,  in  Palestine,  in 
Greece,  in  Persia,  and  in  the  Roman  Empire,  this 
art,  successively,  rose  into  importance,  flourished 
under  various  wise  encouragements,  and  gradually 
declined  with  the  learning,  taste,  and  industry  of 
those  respective  countries.  From  the  time  of 
CoNSTANTiNE  the  Great,  to  the  beginning  of  the 
seventeenth  century,  the  annals  of  agriculture  fur- 
nish little  worthy  of  attention.  About  the  latter 
period,  in  consequence  of  many  laudable  efforts 
made  by  men  of  iniiuence,  and  the  publication  of 
several  valuable  works  on  the  subject,  this  art  be- 
gan to  revive  in  France,  and  in  Flanders.  The 
inhabitants  of  those  countries  endeavoured,  for  a 
considerable  time,  to  conceal  the  means  v.hich 
they  used  tor  improving  and  increasing  the  pro- 
ductiveness of  their  lands.     Whoever^  therefore. 
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became  desirous  of  receiving  instruction  in  their 
method  of  husbandry,  was  under  the  necessity  of 
visiting  their  country,  and  observing  for  himself. 
We  are  told  that  the  French,  at  this  period,  were 
in  the  habit  of  using  nine  diiferent  sorts  of  ma- 
nures; but  oF  the  nature  of  each  we  are  not  in- 
formed. It  is  also  said  tliat  they  were  the  first 
people,  among  the  moderns,  who  ploughed  in 
green  crops,  for  the  sake  of  fertilizing  the  soil;  and 
who  confined  sheep  in  sheds  at  night,  for  the  pur- 
pose of  increasing  the  amount  of  their  compost 
manure." 

Agriculture  next  revived  in  Great-Britain.  To 
this,  there  is  reason  to  believe,  the  writings  of  Sir 
Hugh  Platt  very  much  contributed.  He  dis- 
covered, or  brought  into  use,  many  new  kinds  of 
manures, and,  perhaps,  contributed  more  to  the  im- 
provement of  the  art  of  cultivating  the  earth,  than 
any  other  individual  of  the  age  in  which  he  lived. 
He  was  succeeded  by  Hartlib,  a  writer  much 
esteemed  in  his  day,  but  by  no  means  equal  to  his 
predecessor.  The  exertions  of  these  men,  and 
others  of  less  note,  together  with  the  peculiar  cir- 
cumstances of  the  nation,  prompted  gentlemen  of 
the  greatest  influence  to  encourage  agriculture,  to 
regard  it  as  the  most  certain  and  productive  source 
of  wealth  to  their  country,  impoverished  by  pre- 
ceding wars,  and  to  promote  its  improvements 
with  zeal.  But  this  flourishing  era  of  husbandry 
was  of  short  continuance.  At  the  Restoration, 
the  country  gentlemen  relapsed  into  negligence 
and  dissipation;  surrendered  the  rural  honours 
w^hich  thevhad  before  sought  with  so  much  eao^er- 
ness,  and  left  them  to  be  pursued  by  the  least 
enlightened  part  of  the  community. 

Happily,  however,  this  decline,  like  the  pre- 
ceding revival,  was  also  of  short  duration.     Mr, 

u  See  Encyclopaedia,  art.  Agr'icuUurt, 
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Evelyn  was  the  first  writer  by  whom  his  country- 
men became  again  inspired  with  just  sentiments 
on  this  subject',  and  by  whose  exertions  agricul- 
ture was  enabled,  once  more,  to  claim  its  former 
dignity.  Indeed,  after  the  peace  of  Aix  la  Chapelle, 
in  1748,  most  of  the  nations  of  Europe,  by  a  kind 
of  tacit  consent,  applied  themselves  to  the  study 
of  this  art,  which  has  been,  from  that  period  to 
the  present,  gradually  increasing  in  extent  and  im- 
portance, and  assuming  more  of  the  regular  and 
consistent  aspect  of  a  science. 

In  the  course  of  the  last  fifty  years  many  capital 
and  most  useful  improv^ements  have  been  intro- 
duced into  agriculture.  Individuals  of  wealth  and 
taste,  and  learned  societies  have  embarked  in 
plans  for  its  encouragement,  with  a  degree  of  en- 
lightened zeal  which  was  never  before  displayed. 
Many  ingenious  and  judicious  publications  have 
suggested  new  plans  and  objects  of  cultivation, 
have  diffused  a  knowledge  of  well  directed  expe- 
riments and  observations,  and  have  excited  a  ge- 
neral spirit  of  emulation  in  pursuing  this  kind  of 
improvement.  Philosophers,  in  this  century,  for 
the  first  time,  have  united  with  the  practical  cul- 
tivators of  the  earth,  in  exploring  new  means  of 
increasing  the  fertility  of  the  soil,  and,  consequentlv^ 
of  increasing  the  wealth  and  the  comforts  of  man. 

In  zeal  for  agricultural  improvements,  and  in 
the  success  with  which  they  have  been  pursued^ 
during  the  last  age,  Great-Britain  certainly  holds 
the  first  place.  Next  to  her  stands  France,  and 
afterwards  come  in  succession,  Italy,  the  German 
Empire^  &c.  In  Holland,  Spain,  Portugal,  Tur- 
key, and  Russia,  improvements  have  been  few, 
and  slowly  advancing.  It  is  true  that  even  in  the 
last  mentioned  countries,  some  efl?brts  have  been 
made,  by  associations  and  otherwise,  to  promote  the 
best  methods  of  cultivating  the  earth;  but  various 
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circumstances  have  hitherto  conspired  eithef  to 
weaken  these  exertions,  or  render  them,  in  a  great 
measure,  ineffectual.  The  comn>ercial  spirit  of 
Holland  has  long  driven  from  her  view  every  ge- 
neral plan  of  agricultural  enterprise,  and  several 
of  the  other  nations  which  were  mentioned,  fixed 
in  inactivity,  under  the  congealing  influence  of 
ignorance  and  slavery,  are  equally  unacquainted 
with,  and  indifferent  to  the  most  important  and 
indispensable  foundations  of  public  prosperity. 

Among  the  memorable  events  in  the  annals  of 
agriculture,  pertaining  to  the  eighteenth  century, 
may  be  mentioned  the  mode  of  tillage  invented 
and  proposed  about  the  year  1760,  by  Mr.  Jethro 
TuLL,  of  Oxfordshire,  in  England,  and  usually 
denominated  the  Horse-Hoeing  and  Drill  Hus- 
bandry. The  objects  of  his  plan  are,  to  turn  up, 
break  and  pulverize  the  soil  more  deeply  and 
thoroughly  than  by  the  usual  means  before  em- 
ployed, and  to  deposit  the  grain  in  the  earth  in 
such  regular  rows  as  to  admit  of  the  horse-hoeing 
cultivation  being  applied  to  it  in  the  course  of  its 
growth.  The  introduction  of  Tull's  system  is 
considered  as  forming  a  grand  era  in  agriculture, 
not  only  on  account  of  its  own  intrinsic  utility,  but 
also  because  of  the  numerous  improvements  to 
which  it  indirectly  led. 

Essential  service  has  been  rendered  to  agricul- 
ture by  the  inquiries  of  modern  philosophers  into 
the  Physiologij  of  Vegetables.  These  inquiries 
have  led  to  new  and  important  conclusions,  re- 
specting the  food  of  plants,  and  the  best  means  of 
promoting  vegetation.  On  this  subject  much 
valuable  information  has  been  communicated  to 
the  public  by  Hales,  Hill,  Walker,  and  Dar- 
win, of  Great-Britain;  by  Du  Hamel,  Des  Fon- 
taines, Broussonet,  and  Hassenfratz,  of  France  j 
by  Ingenkonz,  Van  Humboldt^   and  Jacquin^ 
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of  Germany  5  and  by  Bonnet  and  Sennebier,  of 
Geneva. 

The  eighteenth  century  is  remarkable  for  the 
numerous  improvements  which,  in  the  course  of 
it,  have  been  introduced  into  agriculture,  through 
the  medium  of  Chemistry.  Indeed,  the  modern  ap- 
plication of  chemical  doctrines  to  the  cultivation  of 
the  earth,  may  be  considered  as  forming  a  grand 
era  in  the  history  of  science.  In  this  application 
of  chemical  philosophy  many  persons  have  distin- 
guished themselves,  and  rendered  important  ser- 
vice to  agriculture.  Among  these  the  Earl  of 
DuNDONALD  is  entitled  to  particular  notice.™  He 
had  the  honour  of  publishing  one  of  the  first  formal 
treatises  on  this  subject.  He  has  been  followed  by 
many  others,  who  have  pursued  the  inquiry  much 
further,  and  w^ith  great  success. 

The  nature  and  advantages  of  particular  Soils 
have  been,  more  or  less,  the  objects  of  inquiry  in 
all  ages.  But  inquiries  of  this  kind,  in  the  couse  of 
the  eighteenth  century,  have  been  more  numerous, 
enlightened  and  useful  than  ever  before.  A  num- 
ber of  philosophers,  during  this  period,  have  made 
careful  analyses  of  different  soils,  and  by  this  means 
threw  much  new  light  on  the  principles  of  agri- 
culture. Those  who  most  distinguished  themselves 
by  investigations  of  this  nature  are  Giobert,  Berg- 
man, KiRWAN,  and  Parmentier,  to  say  nothing 
of  several  others,  no  less  worthy  of  being  respect- 
fullv  mentioned  in  the  same  list. 

The  last  century  is  also  distinguished  by  the  in- 
troduction of  several  new  and  important  Manures 
into  general  use.  Of  these  it  will  be  proper  to 
take  some  notice  in  our  rapid  course. 

The  great  advantages  of  Gypsum  as  a  manure, 
were  discovered  in  the  year  1768,  by  M.  IVIayer, 

zu  See  his  work  en  the  Connection  of  J^nciiliure  ivii/j  Chmist':y, 
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a  respectable  German  clergyman/  Since  that 
time  this  substance  has  been  used  with  much  suc- 
cess, not  only  in  Germany,  but  also  in  several  other 
parts  of  Europe,  as  well  as  in  America;  but  the 
manner  in  which  it  produces  its  fertilizing  effects, 
notwithstanding  the  numerous  and  diligent  inqui- 
ries which  have  been  made  on  the  subject,  is  still 
far  from  being  satisfactorily  unfolded. 

The  efficacy  o{  Carbon,  or  common  Charcoal,  in 
promoting  vegetation,  was  first  ascertained,  a  few 
years  ago,  by  M.  Hassenfratz,  a  celebrated 
French  chemist.  He  found  that  this  substance  is 
an  essential  ingredient  in  the  food  of  all  vegeta- 
bles, and  that  soils  are,  in  general,  fertile  in  pro- 
portion to  the  quantity  of  it  which  they  contain. 
The  properties  and  effects  of  carbon  as  a  manure 
have  been  since  diligently  and  successfully  ex- 
amined by  various  other  writers  and  experimenters 
on  the  subject. 

The  general  use  of  Marie,  Lime,  Chalk,  and 
various  combinations  of  calcareous  matter,  as 
means  of  increasing  the  fertility  of  the  soil,  is 
chiefly  of  modern  date.  And  even  with  respect 
to  these,  and  such  other  manures  as  were  in  a  de- 
gree known  and  employed  in  ancient  times,  the 
mode  of  their  operation,  the  best  methods  of  apply- 
ing them,  and  the  various  circumstances  which 
should  attend  the  application,  have  been  incom- 
parably better  understood,  within  a  few  years  past, 
than  in  any  former  period.  The  most  scientific 
«nd  satisfactory  modern  writers  on  manures,  in  ge- 
neral, are  Dundonald,  Middleton,  Darwin, 
and  Tennant,  of  Great-Britain;  Kir  wan,  of 
Ireland;  Parmentier,  of  France;  Ruckert  and 
Von  Uslar,  of  Germany;  and  Eller,  Walle- 
rius  and  Gyllenborg,  of  Sweden. 

X   Transattlons  of  the  Royal  Irish  Academy y  vol.  V.  p.   1 96. 


Agriculture.  381 

The  influence  of  Light  on  j^rowing  vegetables 
has  also  been  investigated  with  great  success  by- 
many  modern  philosophers.  Among  these  Hales, 
Priestley,  Abbe  Tessier,  Ingenhouz,  and  Sen- 
NEBiER  are  entitled  to  particular  distinction.  From 
the  experiments  of  these  philosophers,  it  appears 
that  this  subtle  fluid  has  a  powerful  eflect  on  the 
colour  of  vegetables-;  that  when  exposed  to  its  in- 
fluence, it  enables  them  to  yield  pure  air;  and  that 
it  converts  many  substances,  w4iich  w^ould  other- 
wise become  putrid  and  ofl^ensive,  into  whole- 
some food  of  plants. 

The  eflicacy  of  Electricity  in  forwarding  tlie  ger- 
mination and  growth  of  plants,  was  discovered 
and  satisfactorily  established  by  the  philosophers 
of  the  eighteenth  century.  It  was  before  re- 
marked that  Mr.  Maimbray,  of  Edinburgh,  was 
the  first  who  applied  electricity  to  this  object. 
He  was  followed  by  theiVbbe  Nollet,  Mr.  Jal- 
LABERT,  M.  BozE,  and  several  others,  who  all 
formed  the  same  conclusions.  Still  more  recently 
the  w^ell  devised  and  indubitable  experiments,  of 
Messrs.  D'Ormoy,  Rozier,  Carmoy,  and  Bar- 
tholon,  all  of  France,  have  thrown  additional 
light  on  the  subject,  and  substantially  confirmed 
the  results  of  preceding  experiments. 

The  influence  of  various  Factitious  Airs  in  has- 
tening and  retarding  the  progress  of  vegetation,  is 
a  branch  of  agricultural  inquiry  peculiar  to  the 
eighteenth  century.  On  this  subject  the  successive 
experiments  of  Dr.  Hales,  Dr.  Priestley,  Lord 
DcjNDONALD,  Sir  Francis  Ford,  and  Dr.  Dar- 
win, of  Great-Britain;  of  Hassenfratz,  and 
several  other  French  Chemists;  and  of  Jacquin, 
Von  Uslar,  and  Von  Humboldt,  of  Germany, 
have  furnished  very  interesting  and  important  in- 
formation. 

Besides  the  new  substances  employed  for  pro- 
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moting  the  fertility  of  soils,  and  hastening  the  pro- 
cess of  vegetation,  the  last  age  is  also  distinguished 
by  the  introduction  of  a  number  of  new  and  im- 
portant objects  of  culture. 

Among  these  scarcely  any  is  more  worthy  of  at- 
tention than  the  Fotafoe.  This  valuable  root,  which 
is  generally  supposed  to  have  been  found  originally 
in  North-America,  was  not  much  cultivated  in 
Europe  till  the  close  of  the  seventeenth  century; 
and  even  then  was  chiefly  confined  to  Great-Britain 
and  Ireland,  and  seldom  seen  except  in  gardens, 
as  a  curiosity.  How  much  it  has  grown  in  im- 
portance, and  in  the  extent  of  its  cultivation,  since 
that  period,  both  in  our  own  country,  and  in  al- 
most every  part  of  the  civilized  world,  is  well 
known.  Instead  of  being  deemed,  as  it  once  was, 
a  food  fit  only  for  the  lower  classes  of  society,  it 
has  come  into  general  and  almost  indispensible  use 
among  all  ranks.  It  has  added  another  to  the  list 
of  cheap,  simple  and  wholesome  articles  of  nu- 
triment, and  furnishes  an  additional  barrier  against 
famine,  beyond  what  our  ancestors  enjoyed. 

No  less  important  is  Maize,  or  Indian  Corn^ 
another  article,  which,  as  an  object  of  general 
culture,  may  be  considered  as  in  a  great  measure 
peculiar  to  the  century  under  review.  This  valua- 
ble grain  was  little  cultivated,  at  the  beginning  of 
the  century,  excepting  in  America.  Since  that 
time  it  has  not  only  become  an  object  of  more  ge- 
neral and  uniform  attention  in  our  own  country, 
but  it  has  been  introduced  with  success  into  the 
South  of  Europe,  and  several  other  temperate  cli- 
mates, where  it  Avas  before  unknown,  and  has 
been  constantly  gaining  ground,  both  in  reputa- 
tion and  utility.  The  ease  with  which  this  species 
of  corn  is  cultivated;  its  great  productiveness;  its 
exemption  from  injury  by  those  seasons  and  insects 
which  destroy  other  grains;  its  singularly  whole- 
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some  and  nutritive  qualities;  and  the  great  variety 
of  excellent  preparations  of  which  it  is  susceptible, 
render  its  extended  cultivation  one  of  the  most  dis- 
tinguished and  useful  agricultural  improvements  of 
the  age. 

The  cultivation  of  the  Sugar  Cane,  in  the  Ame- 
rican islands,  though  not  wholly,  is  in  a  great 
measure,  an  improvement  of  the  eighteenth  cen- 
tury. The  great  importance  of  this  plant,  in  va- 
rious points  of  view,  renders  the  increase  of  its  cul- 
ture, in  any  part  of  the  world,  an  object  worthy  of 
particular  regard/  Connected  with  the  sugar 
cane  is  the  Sugar-Maple,  of  the  United  States, 
which  has  lately  grown  into  an  article  of  conse- 
quence. An  estimate  may  be  formed  of  the  value 
of  this  tree,  as  a  means  of  supplying  ourselves  and 
other  nations,  with  a  salutary  food,  by  perusing 
the  various  publications  which,  within  a  few  years 
past,  have  been  made  on  the  subject,  particularly 
those  of  Mr.  Noble  and  Dr.  Rush.  The  discovery 
that  sugar  of  an  excellent  quality  may  be  extracted 
in  large  quantities  from  the  Beet  Root,  v/as  made 
a  few  years  ago,  by  Mr.  Achard,  of  Germany, 
whose  experiments  have  been  considerably  aided, 
and  carried  to  a  greater  length  by  M.  Noldechen, 
of  the  same  country. 

The  introduction  of  the  culture  of  Rice  into  the 
United  States,  to  any  extent,  is  one  of  the  honours 
of  the  period  under  consideration.  In  1693  a  ves- 
sel from  Madagascar  brought  some  of  this  grain  to 
Charleston,  in  South-Carolina.  The  Captain  gave 
such  a  description  of  it  to  some  of  the  inhabitants, 
that  they  determined  to  try  the  cultivation  of  a 

y  In  1700  the  quantity  of  sugar  imported  into  England  amounted  only 
to  4J?i,425  cwt.  but  in  1790,  the  consumption  of  this  article,  in  the  same 
country,  had  increased  to  166,573,344  lbs.  The  demand  for  it  has  been 
rapidly  growing  through  the  whole  century,  and  it  is  now  to  be  found  in  al- 
most every  hovel,  tbe  tenant  of  which  has  the  means  of  purchasing  it.  Sec 
Ramsay's  Reviciv^  p.  3*. 
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vegetable  which  appeared  congenial  to  their  soil^ 
lor  a  number  of  years  they  made  little  progress  in 
it,^  not  properly  understanding  the  nature  of  the 
soil,  or  the  means  of  culture  favourable  to  its 
growth,  and  having  little  prospect  of  commercial 
advantage  from  it,  to  animate  their  exertions. 
But  since  the  restraints  and  discouragements  of 
colonial  servility  have  been  taken  off,  the  cultiva- 
tion of  this  grain  has  become  much  more  extended, 
not  only  in  South-Carolina,  but  also  in  North-Ca- 
rolina and  Georgia,  and  is  now  to  be  regarded  as 
a  principal  staple  of  those  States.'^ 

Cotton  w^as  first  cultivated  in  America,  to  any 
extent,  in  the  century  under  review.  As  it  hap- 
pened w^ith  respect  to  Rice,  the  original  introduc- 
tion of  this  article  was  many  years  prior  to  its  be- 
coming an  object  of  much  attention  and  importance. 
But  the  advantages  which  have  accrued  particu- 
larly to  South-Carolina  and  Georgia,  within  a  few 
years  past,  from  cotton  having  become  a  principal 
object  of  agriculture  in  those  States,  are  truly  asto- 
nishing. It  is  confidently  asserted,  that  in  some 
parts  of  those  States,  the  amount  of  wealth  has 
more  than  trebled  within  the  last  five  or  six  years, 
irom  this  source  alone. 

The  cultivation  of  Indigo  in  America  also  com- 
menced within  the  period  of  the  present  retrospect. 
This  plant,  wiiich  is  a  native  of  Hindostan,  had  an 
American  residence  first  assigned  to  it  in  Mexico 
and  the  Teeward  Islands.""  Its  introduction  into 
South-Carolina  took  place,  it  is  believed,  about 
the  beginning  of  tlie  eighteenth  century,  or  not 
long  afterwards.  But  though  this  vegetable  a  few 
years  ago  held  an  important  place  among  the  ob- 

n  Attempts  have  been  made  on  a  small  scale,  to  cultivate  Rice  in  the 
State  of  Maryland,  and  not  without  success ;  but  the  object  has  not  bee» 
pursued  to  any  profitable  extent.      Sec  Bordley's  Husbandry. 

a  Raynal's  History  of  the  East  and  IVcst-InJics, 
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jects  of  culture  in  that  southern  country,  it  has 
lately  engaged  much  less  attention  than  formerly. 

The  practice  of  nafurallzing  foreign  vegetables^ 
in  different  soils,  has  been  practised  on  a  more  ex- 
tensive scale,  during  the  eighteenth  century,  than 
in  any  preceding  period.  Amidst  all  the  labour 
and  care  of  the  ancients  to  improve  agriculture, 
they  scarcely  enjoyed,  in  any  degree,  the  advantage 
of  witnessing  experiments  of  this  nature.  Each 
country  was  in  a  great  measure  confined  to  its  own 
indigenous  productions.  This  continued,  for  the 
most  part,  to  be  the  case  till  the  beginning  of  the 
century  under  consideration.  Since  that  time  the 
choicest  vegetable  productions  of  different  climates 
have  been  transplanted  to  other  and  distant  re- 
gions; and  great  advantages  to  agriculture  have 
arisen  from  this  source.^ 

The  cultivation  of  Fruit  trees  has  become  an 
object  of  increased  attention,  and  has  received 
many  improvements  in  the  course  of  the  last  age. 
New  and  delicate  modes  of  propagating  fruit  trees 
have  been  discovered;  new  and  useful  methods  of 
improving  the  flavour,  and  preserving  the  sound- 
ness of  fruit  have  been  adopted ;  and  this  branch 
of  husbandry,  in  general,  rendered  more  import- 
ant and  profitable  than  formerly.  Among  many 
who  have  distinguished  themselves  by  rendering 
service  to  this  branch  of  agriculture,  maybe  men- 
tioned Du  Hamel,  Bradley,  Knight,  Speechly, 
HiTT,  Walker,  and  very  lately  Forsyth^  who  is 
said  to  have  improved  greatly  on  the  labours  of  all 
who  had  gone  before  him. 

From  the  increased  attention  to  agriculture  and 
gardening,  in  the  course  of  the  last  age,  has  arisen 

b  Among  many  other  instances  which  might  be  adduced,  it  Is  believed 
that  the  BrcaJ-Jruit-tree  was  never  seen  either  in  Europe  or  America  till 
toward  the  close  of  the  eighteenth  century.  The  late  laudable,  and,  in  a 
degree,  successful  exertions  of  the  British  government  to  nmuralizc  this 
tree  ill  their  American  lUands,  arc  worthy  of  high  praise. 

3D 
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an  important  fact,  which  the  friend  of  human 
happiness  must  contemplate  with  pleasure,  viz.  a 
great  increase  in  the  use  of  vegetable  food.  In  the 
seventeenth  century  animal  food  constituted  an 
undue  proportion  of  the  nutriment  of  man.  In  the 
eighteenth  some  progress  has  been  made  towards 
the  correction  of  this  error,  though  this  desirable 
end  is  yet  far  from  being  fully  accomplished." 

It  would  be  difficult,  in  truth,  to  mention  a  sin- 
gle principle  or  practice  in  agriculture  which  has 
not  been  more  or  less  improved  within  the  period 
under  consideration.  The  advantages  and  defects 
of  particular  soils ;  the  efficacy  of  manures;  the 
rotation  of  crops ;  the  improvement  of  the  imple- 
7nents  of  husbandry;  and  the  almost  infinite  variety 
of  inquiries  connected  with  agricultural  pursuits, 
have  been  investigated  with  great  diligence,  and 
have  received  much  elucidation  in  the  course  of 
the  last  age.  For  a  great  amount  of  useful  infor- 
mation on  these  subjects,  and  for  multiplied  im- 
provements in  agriculture  generally,  the  public  is 
indebted  to  Mr.  Miller,  Mr.  Ellis,  Mr.  Mar- 
shall, Mr.  Arthur  Young,  Mr.  Anderson,  Mr. 
Coke,  Sir  John  Sinclair,  and  many  others,  of 
Great-Britain;  to  Messrs.  Du  Hamel,  Chateau- 
viEux,  Tourbilly,  RoziER,  Tessier,  Brous- 
soNET,  Tillet,  and  Parmentier,  of  France;  be- 
sides many  others,  equally  entitled  to  notice,  in 
other  parts  of  Europe. 

Probably  the  most  complete  and  scientific  work 
on  this  subject  now  in  possession  of  the  public,  is 
the  Fhytologia,  or  the  Philosophy  of  Agriculture 
and  Gardening y  by  Dr.  Darwin,  of  Great-Britain. 
In  this  work  the  learned  and  ingenious  author  has 

<  Sir  John  Pringle  states,  on  the  authority  of  Mr.  Miller,  the  keeper 
of  the  botanic  garden  at  Chelsea,  and  author  of  the  Gardener's  Dictionary^ 
that  the  quantity  of  vegetable?,  us-.d  in  and  near  London,  at  the  time  of 
the  Revolution,  in  1688,  was  not  more  than  ore  sixth  of  what  v/as  used  ill 
the  same  place  in  17JO.     See  Ramsay's  /icvicz;.: 
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introduced  a  great  amount  of  curious  Information, 
and  of  judicious  principles  and  precepts;  but  its 
value  is,  doubtless,  diminished  by  the  whimsical 
opinions,  on  a  variety  of  subjects,  which  he  so  fre- 
quently displays.  Perhaps  the  fault  most  worrliy 
of  notice  is,  the  ridiculous  extreme  to  which  the 
author  presses  the  analogy  between  the  animal  and 
vegetable  tribes,  and  the  principles  of  vegetation 
thence  deduced.  In  a  poem  this  would  be  ex- 
cusable; hence  the  Lox'es  of  the  Plants  may  be 
defended;  but  in  a  sober,  didactic,  philosophical 
work,  it  is  much  better  calculated  to  amuse  than 
to  instruct. 

While  the  principles  of  tillage  have  been  better 
understood,  and  the  knowledge  of  them  more  ex- 
tensively diffused,  within  a  few  years  past,  numer- 
ous and  very  important  improvements  have  taken 
place  in  the  art  of  selecting  and  rearing  Cattle y 
and  other  animals  which  fall  under  the  care  of  the 
husbandmen.  The  attention  paid  to  the  breed, 
health,  growth,  and  general  economy  of  the  va- 
rious kinds  of  stock,  v/ithin  the  last  half  century, 
in  many  parts  of  Europe,  and  particularly  in  Great- 
Britain,  has  not  only  been  greater  than  ever  be- 
fore, but  has  also  been  crowned  with  a  degree  of 
success  v/hich  would  once  have  been  thouii^ht 
scarcely  possible. 

Connected  with  the  improvements  in  the  rear- 
ing of  cattle  above  stated,  are  the  new  articles  of 
Prove?ider  for  cattle,  which  have  been  added, 
within  the  last  half  century,  to  those  formerly  in 
use.  For  this  addition  mankind  are,  prcjbably,  in- 
debted to  none  more  than  to  Linn.^us,  and  his 
disciples  in  Sweden ;  the  Abbe  Tessiek,  of  France ; 
and  jMr.  Anderson,  of  Great-Britain,  whose 
writings  on  the  subject  are  among  the  most  learned, 
judicious,  and  useful  extant. 

Besides  the  v/ritings  of  individual  authors  on 
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^igricultLire,  and  the  various  subiects  connected 
with  it,  many  facts,  discoveries  and  improvements 
have  been  recorded  and  laid  before  the  ))ubiic>  in 
the  transactions  of  numerous  agricultural  Societies, 
formed  in  almost  ever}-'  part  of  Europe,  and  in 
Am^erica.  These  associations  have  proposed  ques- 
tions to  be  brought  to  the  test  of  experim.ent  and 
discussion;  have  offered  premiums  and  honours 
for  encouraging  the  necessary  inquiries;  have  in- 
vited free  communications  from  all  classes  of  citi- 
zens; and  by  these  means  brought  to  light  many 
instructive  facts  and  doctrines,  which  the  exertions 
of  detached  individuals  could  scarcely  have  deve- 
loped. It  is,  doubtless,  to  the  influence  of  these 
associations  that  we  are  to  ascribe  much  of  that 
pre-eminence  in  agriculture,  over  all  other  ages, 
w^hich  the  eighteenth  century  claims. 

The  improvements  which  have  taken  place  In 
the  agriculture  of  the  United  States,  during  the 
last  twenty  or  thirty  years,  are  very  great.  Our 
farmers,  it  is  true,  are  far  from  having  kept  pace 
with  their  European  brethren  in  enterprise,  and 
the  adoption  of  new  and  profitable  modes  of  culti- 
vation. Alany  of  them  obstinately  adhere  to  prac- 
tices which  have  been  completely  exploded;  and 
neglect  others  and  better,  though  recommended 
by  the  fullest  experience.  But  if  much  remains  to 
be  done,  much  has  also  been  performed  towards 
the  correction  of  this  evil.  V/ithin  a  few  years 
past,  societies  for  the  promotion  of  agriculture 
have  been  formed  in  all  the  principal  States  in  the 
Union.  Gentlemen  of  learning,  observation,  and 
property  have  zealously  embarked  in  this  interest- 
ing cause.  The  adoption  of  trans-atlantic  improve- 
ments is  gradually  becoming  more  common;  and 
the  aspect  of  a  large  portion  of  our  country  indi- 
cates a  considerable  increase  of  enterprise  and  of 
taste  in  husbandry.     The  number  of  our  country- 
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men  who  have  contributed  to  the  advancement  of 
agriculture  by  their  writings  is  small.  Among 
these  may  be  mentioned  Chancellor  Livingston, 
Professor  Mitchtll,  and  several  other  gentlemen, 
whose  valuable  communications  appear  in  the 
transactions  of  the  Asfricultural  Societv  of  New- 
York;  Judge  Peters,'^  and  Dr.  Logan,'  ofPenn- 
.sylvania;  and  Mr.  Bordley,-^  of  Maryland. 


CHx\PTER  IX. 

MECHANIC    ARTS. 

The  progress  of  civilized  man  in  the  mechanic 
arts,  during  the  last  hundred  years,  has  been  asto- 
nishingly great.  To  attempt  a  review,  in  detail, 
even  of  the  principal  inventions,  discoveries  and 
improvements,  which  have  taken  place,  during  the 
period  in  question,  in  this  boundless  field  for  the 
exertion  of  genius  and  enterprise,  would  swell 
this  section  into  many  volumes.  But  happily  the 
minds  of  most  readers  are  so  conversant  with 
many  of  the  objects  which  demand  attention,  in 
this  department  of  the  present  work,  that  such 
minuteness  of  detail  is  as  unnecessary  as  it  is  im- 
possible. 

The  modern  discoveries  in  Mechanical  Philoso- 
pliy  have  led  to  great  and  important  improvements 
in  the  mechanic  arts.  The  subserviency  of  those 
discoveries  to  the  progress  of  many  branches  of 
art  will  readily   appear  from  the  perusal   of  the 

d  Agricultural  Inquiries  on  Piaster  of  Paris,   Scc.   8vo.    1 79  7. 
e   Agricultural  Experiments  on  GypsuTr,   &c.    8vo.    1 797. 
/  Kates  on  Husbandry  and  Rural  Affairs,  &C.   8vo.   1 799. 
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chapter  which  relates  to  them.  That  they  have 
contributed,  and  will  probably  yet  contribute,  in 
a  considerable  degree,  to  the  abridgement  of  la- 
bour, to  the  convenience  and  profit  of  artists,  and 
to  the  excellence  and  beauty  of  manufactures,  is 
too  obvious  to  require  particular  explanation. 

The  great  discoveries  which  the  philosophers 
of  the  last  century  made  in  Chemistry^  may  also 
be  considered  as  rendering  very  distinguished  ser- 
vice to  the  mechanic  arts.  On  the  manufacture 
of  all  metallic  and  earthen  wares,  the  improve- 
ments in  chemistry  have  shed  important  light;  and 
indeed  to  all  the  arts  in  the  different  processes  of 
which  heat,  solution,  composition,  distillation,  fer- 
mentation, and  precipitation  are  necessary,  che- 
mical philosophy  has  furnished  valuable  aid. 

Never  were  manufactures  carried  on  upon  so 
large  a  scale  as  during  the  eighteenth  century,  es- 
pecially toward  the  close  of  it.  The  number  of 
hands,  and  the  amount  of  capitals  employed  in 
various  branches  of  manufacture  in  Europe,  may 
be  pronounced,  without  hesitation,  greatly  to  ex- 
ceed the  largest  estabhshm.ents  of  any  former 
times. 

It  may  also  be  asserted,  that  manufactures  in 
general  were  never  carried  on  with  so  much  expe- 
dition and  cheapness,  or  with  so  much  elegance  of 
workmanship,  as  at  the  close  of  the  period  under 
review.  It  is  true,  these  circumstances  have  led 
to  an  increased  slighfiiess,  and  the  want  of  durahi- 
Uty,  particularly  in  some  articles  of  modern  manu- 
facture; but  in  many  more  cases,  a  great  improve- 
ment in  qualify,  as  well  as  in  elegance,  has  taken 
place. 

The  division  and  abridgeinent  of  labour  were 
carried  to  a  greater  length  in  the  course  of  the  last 
age  than  in  any  preceding  period.  The  intiuencc 
of  both  these  circumstances  in  promoting  the  me- 
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chanic  arts,  will  be  readily  appreciated  by  every 
intelligent  reader. 

But  besides  these  general  remarks,  it  will  be 
proper  to  take  notice  of  some  of  the  principal  in- 
ventions and  improvements  of  the  mechanical  kind, 
by  which  the  last  age  is  distinguished. 

The  different  kinds  of  machinery  for  Carding 
and  Spinning  Cotton,  v^hich  modern  times  have 
produced,  have  proved  a  source  of  incalculable  ad- 
vantage to  manufacturers,  and  do  honour  to  the 
age.  Less  than  forty  years  ago,  the  only  machine 
much  used  for  reducing  cotton  wool  into  yarn,  was 
the  One-thread'tvheeL  Other  methods,  indeed, 
had  been  thought  of,  and  proposed  for  promoting 
a  more  easy  and  expeditious  process;  but  without 
any  extensive  or  permanent  success.  At  length, 
about  the  year  1767,  Mr.  James  Hargrave,  an 
English  weaver,  constructed  a  machine,  by  means 
of  which  any  number  of  threads,  from  twenty  to 
eighty,  might  be  spun  at  once,  and  for  which  he 
obtained  a  patent.  This  machine  is  called  a  Jenny, 
and  deservedly  holds  a  high  place  among  modern 
inventions.  The  astonishing  abridgement  of  la- 
bour which  it  produces  has  been  too  much  and 
generally  celebrated  to  require  illustration  here. 
Soon  after  the  invention  of  this  machine,  Mr. 
Hargrave  contrived  a  new  method  oi  carding 
cotton,  more  easy  and  expeditious  than  the 
old  way  of  carding  by  the  hand,  which  was  now 
found  inadequate  to  the  rapid  progress  and  large 
demands  of  the  improved  mode  of  spinning.  He 
was  succeeded  by  several  other  ingenious  artists, 
who  laboured  with  success,  and  who  produced 
that  expeditious  plan  of  carding,  by  what  are  com- 
monly called  Cijlinder-cards,  which  is  now  so  ex-* 
tensively  and  profitably  practised. 

The  next  and  miost  remarkable  improvements 
ia  this  kind  of  machinery  v/ere  made  by  Mr.  Ark- 
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WRIGHT,  afterwards  Sir  Richard  Arkwiughtj 
also  of  Great-Britain.  He  laid  before  the  public 
his  ne\V  method  of  spinning  cotton,  in  1768,  for 
which  he  obtained  a  patent  in  1769.  In  1775  he 
also  obtained  patents  for  several  engines  which  he 
had  constructed  to  prepare  the  materials  for  spin- 
ninof.  The  result  of  his  different  inventions  is  a 
combination  of  machinery,  hnpelled  by  horses, 
water,  or  steam,  according  to  circumstances,  by 
which  cotton  is  carded^  roved  and  spun  with  v/on- 
derful  expedition,  and  Vv^ith  great  exactness  and 
equality/ 

The  effects  produced  by  these  splendid  improve- 
ments, in  extending  the  cotton  manufactures  of 
Great-Britain,  and  in  renderino:  them  a  source  of 
national  wealth  and  aggrandizement,  are  generally 
known.  The  number  of  cotton  mills  erected 
within  a  few  years  past;  the  great  number  of 
hands  to  which  they  afford  employment;  the  im- 
mense capitals  devoted  to  them;  and  their  great 
productiveness,  present  a  spectacle  altogether  un- 
paralleled in  history. 

The  first  British  Calicoes  were  made  in  Lan- 
cashire, about  the  year  1772.  The  manufacture 
of  Muslins  was  first  successfully  introduced  into 
that  country  in  1781.  Both  these  branches  of 
manufacture,  w^hich  were  before  chiefly  confined 
to  India,  have  lately  gained  an  extension,  and 
assumed  a  consequence  which  must  render  their 
introduction  a  most  important  era  in  the  history  of 
Great-Britain. 

IVIachines  for  carding  and  spinning  cotton  w^ere 
introduced  into  several  parts  of  the  United  States 
during  the  last  fifteen  years  of  the  century  under 

g  Sir  Richard  Arkwright  was  lired  a  barber  ;  and  was,  in  the  early 
part  of  his  life,  in  very  low  circumstances.  He  rose  in  fortune  and  in  fame 
J-apldly  ;  and,  in  1 793,  died  at  his  manufactory  in  Derbyshire,  leaving 
property  to  the  amount  of  £  500,000  sterling,  or  a,22j:,000  dollars.  Har- 
J»1e's  Biographical  Diitioriar^. 
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review.  But,  like  most  other  enterprises  in  the 
manufacturing  line,  undertaken  in  our  country, 
they  have  not  been  pursued  eitlier  so  extensivelv 
or  so  profitably  as  could  be  wished. 

In  this  connection  it  will  be  proper  to  take  some 
notice  of  two  American  inventions,  for  facili- 
tatine:  the  makino^  of  wool  and  cotton  Cards. 
About  sixteen  or  seventeen  years  ago,  a  machine 
was  invented  in  Massachusetts,  for  cutting  and 
bending  wire  in  a  state  completely  prepared  for 
sticking  cards.'^  Before  this  time  the  cards  used  in 
the  United  States  were  imported  from  Eurvone. 
Ever  since  a  sufficient  quantity  has  been  manufac- 
tured in  our  owm  country  to  supply  its  demands, 
and,  at  a  late  period,  for  exportation  to  a  considera- 
ble amount.  In  1797,  Mr.  Amos  Whittemore, 
of  Cambridge,  in  Massachusetts,  invented  a  ma- 
chine, which,  by  a  simple  operation,  bends,  cuts, 
aiulfsticks  card  teeth,  by  the  aid  of  which  a  dozen 
pairs  of  cards  can  be  furnished  in  less  time  than 
was  formerly  required  to  make  a  single  pair.' 

Allied  to  the  inventions  above  enumerated  are 
the  improvements  in  the  art  of  Weaving  which 
modern  times  have  produced.  Among  these,  per- 
haps none  is  of  more  importance  than  the  Flying 
Shuttle,  lately  introduced  by  the  artists  of  Great- 
Britain.  Previous  to  the  introduction  of  this  con- 
trivance, when  wide  cloth  was  woven  it  was  ne- 
cessary to  employ  two  or  more  hands  to  execute  the 
work.     The  same  task  can  now  be  executed  by 

h  Two  persons  claimed  the  invention  of  this  machine,  v\z.  Foster  and 
M'Clincu.  The  latter  had  hi?  machine  first  in  use,  being  more  of  a  prac- 
tical mechanic;  but  it  was  said  that  he  had  privately  obtained  a  sigfit  of 
Foster's  work,  who  first  planned  the  machinery.  As  it  is  not  easy  to 
ascertain  the  precise  truth  of  this  question,  so  it  is  of  no  importance  to  the 
public  to  which  of  these  gentlemen  the  honour  belongs. 

;■  In  September,  1799,  William  Wuittemore  and  Co.  commenced  the 
manufacture  of  cards  with  this  machine,  in  Cambridge.  There  are  no\r 
twenty  three  machines  of  this  kind  in  operation  at  the  same  manufactory, 
vhich  are  able  to  fornish  two  hundred  dozen  ^airs  of  cards,  on  an  average, 
every  week. 

3E 
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one  person,  and  with  much  more  convenience  and 
expedition  than  formerly. 

It  was  before  remarked  that  Steam  Engines  were 
scarcely  at  all  known  prior  to  the  eighteenth  cen- 
tury. To  the  honour  of  inventing  and  perfecting 
this  kind  of  machinery  the  artists  of  Great-Britain 
are  entitled.  The  honour  particularly  due  to 
Messrs.  Newcomen,  Beighton,  and  Watt,  on 
this  subject,  has  been  acknowledged  in  a  former 
chapter.  The  force  of  Steam  has  been  applied^; 
during  the  period  under  review,  to  iht  turning  of 
mills  for  almost  every  purpose;  and  there  is  no 
doubt  that  the  machines  moved  by  this  agent  are 
the  most  powerful  ever  formed  by  the  art  of  man.^" 

In  the  erection  of  Bridges,  modern  artists  have 
displayed  unprecedented  boldness  and  enterprise. 
The  first  bridge  constructed  of  cast  iron  was 
produced  in  the  eighteenth  century.  This  was 
erected  over  the  river  Severn,  in  Shropshire,  South- 
Britain,  in  1779,  by  Mr.  A.  Darley,  an  inge- 
nious iron-master,  assisted  by  the  exertions  ot 
Mr.  J,  Wilkinson,  of  the  same  profession.  The 
second  iron  bridge  was  constructed  on  a  larger 
scale,  over  the  same  river,  in  1796,  upon  a  new 
plan,  by  Mr.  Tiielford.  A  third,  on  a  still  larger 
and  more  daring  scale,  was  built  over  the  river 
AVear,  in  Durham,  a  short  time  afterw^ards,  by 
Rowland  Bltrdon,  Esq.  To  these  may  be  added 
the  zvoockn  bridges,  of  several  kinds,  and  on  va- 
rious new  constructions,  which  have  been  invented 
in  the  course  of  a  few  years  past,  both  in  Europe 

;  One  of  these  engines,  as  improved  by  Mr.  Watt,  and  employed  for 
draining  the  deep  mines  of  Cornwall,  works  a  pump  of  eighteen  inches  di- 
ameter, and  upwards  of  loo  fathom,  or  600  feet  high,  at  the  rate  often  to 
twelve  strokes,  of  seven  feet  long  each,  in  a  minute,  and  with  one-fifth 
part  of  the  fuel  that  a  common  engine  would  take  to  do  the  same  work. 
The  power  of  this  engine  may  be  more  easily  comprehended  by  saying  that 
it  can  raise  a  weight  equal  to  8i,coo  lbs.  eighty  feet  high  in  a  minute, 
which'  is  equal  to  the  combined  action  of  200  good  horses.  See  JSotutiie 
Garden^  AJJHional  Nota^  p.  155,  Nsw-York  edition. 
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and  America,  and  which  have  proved  sources  of 
great  public  utility. 

In  the  construction  of  Mills,  improvements  no 
less  remarkable  and  important  have  been  made, 
within  the  period  in  question.  Of  these,  some 
have  arisen  from  the  new  light  lately  thrown  upon 
the  laws  of  hydraiilks ;  and  others  from  the  inge- 
nuity and  enterprise  of  y:>ractical  artists.  The  nu- 
merous experiments  and  discoveries,  and  the 
learned  writings  which  have  been  given  to  the 
world,  in  the  course  of  the  century,  on  this  sub- 
ject, by  Desaguliers,  Emerson,  Smeaton,  Bar- 
ker, and  Bl^rns,  of  Great-Britain;  by  Belidor, 
De  Parcieux,  and  others,  of  France;  by  Ber- 
noulli, of  Switzerland;  by  Lambert  and  Karst- 
NER,  of  Germany;  and  by  Elvius,  of  Sweden, 
make  a  most  interesting  part  of  the  mechanical 
history  of  the  age. 

Equally  v/orthy  of  attention  are  the  successive 
inventions  and  improvements  of  modern  artists,  in 
the  construction  of  all  kinds  of  Wheel  Carriages, 
To  enumerate  these,  and  to  attempt  to  give  a  list 
of  their  authors,  would  be  an  endless  task.  Suffice 
it  to  say,  that  the  superiority  of  modern  wheel- 
carriages  over  those  possessed  by  our  predecessors, 
in  lightness,  elegance,  beauty  of  form,  and  conve- 
nience, is  very  great,  and  constitutes  one  of  the 
mechanical  honours  of  the  age. 

In  the  art  of  Coining  several  important  inven- 
tions have  been  produced,  in  the  course  of  the 
last  century,  which  are  worthy  of  being  remem- 
bered. Probably  the  most  conspicuous  and  valua- 
ble of  these  is  that  by  Mr.  Boulton,  an  artist 
near  Birmingham,  in  Great-Britain.  "  He  has 
lately  constructed  a  most  magnificent  apparatus  for 
coining,  which  has  cost  him  some  thousand 
pounds.  The  whole  machinery  is  moved  by  an 
improved  steam-engine,  which  rolls  the    copper 
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for  half-pence  finer  than  copper  has  before  been 
roiled  formakuig  money;  it  works  the  coupoirs  or 
screvv^-prcsses  for  cutting  out  the  circular  pieces  of 
copper,  and  coins  both  the  faces  and  edges  of  the 
money  at  the  same  time,  with  such  superior  ex- 
cellence, and  cheapness  of  workmanship,  as  well 
as  with  marks  of  such  powerful  machinery^  as 
must  totally  prevent  clandestine  imitation,  and, 
in  consequence,  save  many  lives  from  the  hand  of 
the  executioner,  ^j  this  machinery  four  boys,  of 
ten  or  twelve  years  of  age,  are  capable  of  striking 
thirty  thousand  guineas  in  an  hour,  and  the  ma- 
chine itself  keeps  an  unerring  account  of  the 
pieces  struck."^ 

Several  modern  improvements  in  the  art  of 
Printing  deserve  a  place  in  this  imperfect  list. 
The  first  worthy  of  being  mentioned  is  the  Stereo- 
type^ plan  of  printing,  which  has  lately  become  so 
fashionable,  especially  in  France.  This  plan  was 
first  invented  in  1725,  by  Mr.  Ged,  a  goldsmith, 
of  Edinburghj  who,  among  other  books,  printed 
a  very  neat  edition  of  Sallust,'"  in  his  new  method. 
Owing,  however,  either  to  some  defect  in  the  plan, 
or  to  the  want  of  skill  in  the  execution  of  his 
specimen,  Mr.  Ged's  invention  seems  to  have  at- 
tracted but  little  notice.  In  1782  Mr.  Alexan- 
der Tilloch,  of  Great-Britain,  revived,  or  rather 
re-discovered  this  art;  for  he  is  said  to  have  been 
ignorant  of  Ged's  contrivance  till  long  after  he 
had  announced  his  own.  The  subsequent  year  he 
took  out  a  patent  for  it,  in  conjunction  with  Mr. 
Andrew  Foulis,  printer  to  the  University  of  Glas- 

i  Darwin's  Botanic  Garden,  ^zrt  I.  Canto  I,  note. 

/  This  word,  which  M.  Didot  of  France,  seems  to  have  first  employed, 
is  derived  from  the  Greek  words,  ^-te^jo-,  solidus,  and  rvrro;  typus^  dc* 
noting  that  the  types  are  soldered,  or  otherwise  connected  together. 

m  In  the  title  pagq  of  this  edition  there  are  the  following  words,  viz. 
EJinburgbi  :  Gulielmus  Ged,  aurifaber  Edinens'is,  nan  iyP'is  mobilibus^  ut  vulg9 
Jieri  soletj  sed  tabtlUs  seu  luminis  fusts ^  excudebat. 
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gow.  About  the  year  1789  M.DiDOT,  of  France, 
seems  to  have  invented,  a  third  time,  thisvahiable 
art,  and  to  have  contrived  several  important  im- 
provements, which  render  his  mode  much  more 
convenient  and  useiul  than  tliat  of  any  of  his  pre- 
decessors." The  Stereotype  plan  of  printing  is  most 
happily  calculated  to  secure  accuracy  in  numeri- 
cal tables,  and  in  books  of  a  similar  kind.  Indeed, 
for  publishing  all  works  of  classical  character,  ex- 
tensive sale,  and  permanent  demand,  it  is  an  in- 
valuable acquisition.  The  beautiful  editions  of 
several  Greek  and  Roman  classics,  w^hich  have 
been  executed  in  this  manner,  by  the  French  artist 
above  mentioned,  are  well  known  to  be  favourable 
specimens  of  this  far-famed  improvement. 

In  a  considerable  degree  resembling  the  Stereo-- 
ti/pe,  is  the  Logographic  mode  of  printing,  an  in- 
vention announced  in  1783,  by  Mr.  H.  Johnson, 
of  Great-Britain.  In  this  invention  the  types  for 
printing,  instead  of  answering  to  single  letters,  are 
made  to  correspond  to  ivJiole  zcords;  a  circum- 
stance wdiich  points  out  the  etymology  of  the 
name.  The  advantages  of  this  new  mode  are  said 
to  be  these:  That  the  compositor  has  less  charged 
upon  his  memory  than  in  the  common  way;  that 
he  is  much  less  liable  to  error;  that  he  saves  time, 
inasmuch  as  the  type  of  each  word  is  as  easily 
and  as  readily  set  as  tliat  of  a  single  letter;  that 
ttie  distribution  afterwards  is  more  simple,  easy 
and  expeditious;  and  that  no   extraordinary  ex- 

n  The  Stereotype  mode  of  printing  adopted  by  Didot  is  as  follovvj.  The 
page  is  first  set  up  in  moveable  types ;  a  mould  or  impression  is  then  taken 
cfF  the  page  with  any  suitable  plastic  material;  and  afterwards  as  many 
tolid  pages  are  cast  fiom  the  mould  as  may  be  wanted.  The  plan  adopted 
by  Geo  and  others  seems  to  have  been  different.  After  setting  up  the 
page  with  moveable  types,  they  soldered  them  together,  and  thus  formed 
a  permanent  page,  from  which  as  many  copies  might  be  stricken  as  were 
desired.  The  comparative  merits  of  these  dijfferent  plans  will  readily  pre- 
sent themselves  to  the  intelligent  reader. 
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pense,  nor  greater  number  of  types  is  required  in 
this  than  in  the  common  mode  of  printing." 

Another  improvement  in  the  art  of  printing, 
which  belono[S  to  the  last  ao^e,  is  the  kind  of  im- 
pression  called  Facsimile,  or  formmg  the  types  in 
such  a  manner  as  precisely  to  resemble  the  manu- 
script intended  to  be  copied.  The  first  approach 
to  this  method  of  printing  was  the  Medicean 
Virgil,  printed  ^t  Florence,  in  1741.  This,  how- 
ever, though  an  approximation  to  the  plan,  was 
by  no  means,  strictly  speaking,  what  is  now  meant 
hy  fac-simile  printing,  as  the  resemblance  of  the  ma- 
nuscript was  not  complete.  The  first  great  work 
of  this  kind  v/as  the  New  Testament,  of  the  Alex- 
andrian MS.  in  the  British  Museum,  published  by 
Dr.  WoiDE,  in  1786,  which  exhibits  its  prototype 
to  a  degree  of  similarity  scarcely  credible.  Since 
that  time,  a  few  other  works,  of  considerable  ex- 
tent, have  been  published  on  the  same  plan,  par- 
ticularly Dr.  Kipling's  edition  of  the  four  Gospels 
and  the  Acts  of  the  Apostles,  according  to  the 
MS.  of  Beza.  But,  for  the  most  part,  the  prac- 
tice in  question  has  been  confined  to  manuscripts 
of  small  extent,  and  to  objects  of  especial  cu- 
riosity.^ 

The  art  of  forming  types,  for  printing,  has  also 
received  considerable  improvements  in  the  course 
of  the  eighteenth  century.  Among  the  numerous 
authors  of  these,  the  celebrated  John  Baskerville, 
an  English  artist,  deserves  particular  notice.  The 
diligence,  zeal,  and  success  w^ith  which  he  applied 
himself  to  improve  the  mode  of  founding  types, 
and  to  give  them  a  more  beautiful  form,  are  well 
known;  as  well  as  the  numerous  editions  which 
he  was  enabled  to  give  of  important  works,  parti- 
cularly the  Latin  classics,  in  a  style  of  elegance  far 

0   Encyclopedia i  Art.   Logography. 

p  Monthly  Revieivy  of  London,     vol.  xii.  N.  S.  p.  24 1. 
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surpassing  every  thing  of  the  kind  which  had  be- 
fore issued  from  the  press.  Various  inventions,  to 
abridge  labour  in  the  business  of  letter-foundery, 
have  also  been  made  v^ithin  this  period;  of  these, 
perhaps,  few  are  entitled  to  be  mentioned  with 
more  respect  than  that  of  Mr.  Apollos  Kinsley, 
an  ingenious  American,  who  is  said  to  have  devised 
a  method  of  abbreviating,  to  an  astonishing  degree, 
the  necessary  process  in  this  manufacture.^ 

The  discoveries  made  within  a  few  years  past 
in  the  philosophy  of  Tanning,  have  greatly  facili- 
tated the  process,  and  promoted  the  interests  of 
that  important  art.  For  these  the  public  are  in- 
debted to  Dr.  Macbride,  Messrs.  Fay,  Seguin, 
Desmond,  and  several  others. 

The  still  more  numerous  and  radical  improve- 
ments which  late  years  have  produced  in  the  art  of 
Bi^ewing,  are  no  less  worthy  of  notice.  The  suc- 
cessive investigations,  and  valuable  writings  of  Sir 
Robert  Murray,  M.  Combrune,  Mr.  Richard- 
son, Mr.  Ker,  and  Mr.  Long,  on  this  subject,  are 
worthy  of  respectful  notice  in  marking  the  progress 
of  the  age  under  review. 

In  the  art  of  Bleaching,  also,  important  disco- 
veries and  improvements  were  made,  in  the  course 
of  the  last  age,  especially  toward  the  close  of  it. 
The  speculations  and  experiments  of  Drs.  Home 
and  Black,  and  Mr.  Watt,  of  Great-Britain; 
and  of  Messrs.  Chaptal,  Berthollet,  Pi\jOT 
DE  Charmes,  and  Beaume,  of  France;  besides 
those  of  many  other  chemists  and  practical  artists, 
have  contributed  to  place  this  art,  so  interesting  to 
manufacturers,  entirely  on  a  new  footing,  within  a 
few  years  past.  Instead  of  the  old  process,  which 
ordinarily  employed  a  number  of  weeks,  and  even 
several  months,  recent  discoveries  have  furnished 

q  Amer'nan  Revie-Wj  and  Literary  'Journal,  vol,  i.  No.  I. 
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means  of  reducing  cloth   to  a  state   of  beautiful 
whiteness  in  a  few  hours. 

In  the  art  of  Di/eing  no  less  signal  progress  has 
been  made  within  a  few  years.  The  learned  in- 
vestigations and  laborious  experiments  which  have 
been  successively  instituted  for  the  improvement  of 
this  art,  by  Dufay,  Hellot,  Macquer,  D'Ap- 
LiGNYjandBERTHOLLET,  of  Francc;  and  by  Messrs, 
Delaval  and  FIenry,  and  Dr.  Bancroft,'  and 
others,  of  Great-Britain,  are  very  honourably  dis- 
played in  their  respective  works,  and  have  been 
productive  of  great  utility  to  several  of  the  manu- 
facturing classes  of  the  community. 

In  the  eighteenth  century  the  first  Porcelain  ware 
ever  manufactured  in  Europe  was  produced.  The 
account  of  the  invention  is  curious.  John  Fre- 
3>erick  Bottger,  a  German,  about  the  year  1706, 
believed,  or  pretended,  that  he  had  learned  the 
art  of  transmuting  various  substances  into  gold, 
from  a  goldsmith  at  Berlin.  He  went  into  Saxony, 
and  was  allowed  all  the  requisite  materials,  and 
every  assistance  necessary  for  prosecuting  his  ope- 
rations, by  certain  persons  who  thought  proper  to 
encourage  him.  For  several  years  he  laboured  in 
vain.  At  last,  imputing  his  want  of  success  to  the 
crucibles  not  being  of  a  proper  quality,  he  at- 
tempted to  make  these  vessels  him'^elf,  of  a  hard 
and  durable  kind;  and  in  this  attempt  he  acciden- 
tally produced  porcelain .'  The  manufacture  of  this 
article  was  afterwards  extended  to  France,  Italy, 
and  Great-Britain.  But  of  all  the  countries  of 
Europe^  France  produces  porcelain  in  the  greatest 
quantity,  and  of  the  best  quality. 

For  many  of  the  improvements  lately  made  in 
several  of  the  manufactures  last  mentioned,  we  are 

r   Experimental  Researches  concerning  the  Philosophy   of  Permanent  Colours^ 
by  E.  Bancroft,  M.  D.  <?cc.  1794. 

s  Monthly  Review y  vol.  vi.  N,  S.  p.  545. 
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inuch  indebted  to  modern  Chemistry.  The  im- 
portant aid  furnished  to  these,  and  a  multitude  of 
other  mechanical  operations,  by  the  facts  and 
principles  brought  to  light  in  the  course  of  recent 
chemical  inquiries,  is  too  well  known  to  require 
explanation. 

The  manufacture  o{  Metallic  Wares,  in  modern 
times,  has  made  astonishing  progress,  both  in  ex- 
tent and  refinement.  In  Great-Britain  especially, 
those  branches  of  the  mechanic  arts  which  belong 
to  metallic  substances,  and  particularly  the  manu- 
factures o1  Iron,  have  received  the  greatest  degree 
of  im.provement.  The  workmen,  of  that  country, 
in  this  department  of  art,  have  been  enabled,  with- 
in a  few  years  past,  by  various  inventions  and  dis- 
coveries, to  unite  rapidity  of  execution,  elegance 
of  form  and  polish,  excellence  of  quality,  and 
cheapness  of  price,  in  their  manufactures,  to  a  de- 
gree without  example  in  the  history  of  human  in- 
genuity. 

But  to  recite  the  mechanical  inventions  and  im* 
provements  which  belong  to  the  period  under  re- 
view would  be  a  task  almost  without  limits.  To 
this  class  belong  the  ingenious  experiments  and 
valuable  discoveries  by  Mr.  Wedgewood,  in  the 
art  of  Pottery,  and  in  various  kinds  of  manufac- 
tures in  Clay;  the  invention  of  a  new  and  more  du- 
rable kind  ouStucco  than  had  ever  been  used  be- 
fore, by  Mr.  Higgins;  the  numerous  improve- 
ments which  have  been  made  in  the  composition 
and  manufacture  of  Glass ;  the  almost  countless 
new  plans  for  improving  the  construction  of  Z^:/;??/;^-, 
by  Argand  and  others;  the  various  modes  pro- 
posed for  rendering  Stoves  and  Fire-places  more 
economical  and  comfortable,  by  Franklin,  Rit- 
TENHOUSE,  RuMFORD,  and  Peale  ;  the  new  de- 
grees  of  perfection  to   which  Clocks   and  other 

3F 
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Chronometers  have  been  carried;'  the  invention  of 
new  vegetable  materials  for  the  formation  oi  Paper, 
more  plentiful,  and  easy  of  access  than  those  of 
which  alone  it  had  been  before  made ;"  the  method 
of  Innovating  old  paper,  by  a  chemical  process, 
cleansing  it  from  all  foreign  matter,  discharging  the 
ink,  and  rendering  it  again  fit  to  receive  nev^  im- 
pressions; the  methods  which  have  been  devised 
for  imdtiplying  copies  of  prints  and  manuscripts, 
with  ease,  expedition,  and  cheapness;  the  various 
plans  for  cutting  Nails,  instead  of  the  old  and  te- 
dious method  of  forming  them  on  the  anvil,  besides 
a  multitude  of  others,  scarcely,  if  at  all  less  im- 
portant, which  time  would  fail  to  enumerate. 

Finally,  the  effects  of  the  various  improvements 
which  have  been  introduced  into  every  department 
of  the  mechanic  arts,  during  the  last  age,  in  pro- 
moting the  conveniency,  cheapness,  and  elegance 
of  living,  will  readily  occur  to  the  most  careless 
observer.  No  one  will  say  that  it  indicates  undue 
partiality  to  our  own  times  to  assert,  that  at  no 
period  of  the  world  was  the  art  of  living,  especi- 
ally the  comforts  and  conveniences  of  domestic 
life,  ever  on  so  advantageous  a  footing  as  at  present. 
Ancient  writers,  indeed,  have  given  highly  co- 


t  Among  the  several  impro'^ers  of  Time-lcepers^  during  the  last  age^ 
Harrison,  Arnold,  and  Kendall  were  before  mentioned  as  deserving 
particular  praise.  The  first  named  was  bred  a  carpenter,  and  began 
by  making  wooden  clocks.  It  is  unnecessary  to  add,  that,  by  the  force  of 
his  genius  he  rose  to  the  highest  eminence  as  an  artist. 

v  There  is  a  particular  reference  here  to  the  discovery  of  the  Rev.  Mr. 
Senger,  of  Germany,  that  ii  certain  aquatic  plant,  called  by  Linn^us 
Conferva  Rivularis^  is  capable  of  being  manufactured  into  paper,  of  as  ex- 
cellent a  quality  as  that  made  of  rags,  and  at  less  expense.  The  same  disco- 
very was  made  a  short  time  afterwards  by  Robert  R.  Livingston,  Esq. 
late  chancellor  of  the  State  of  New- York,  and  now  Minister  Plenipotentia  ry 
to  the  French  Republic,  without  any  knowledge  of  what  Mr.  Senger  had 
done ;  and  indeed  some  time  before  the  German  discovery  had  been  com- 
municated to  the  public.  It  has  been  also  ascertained  that  paper  of  an 
excellent  quality  may  be  made  of  common  Siraiv,  and  that,  in  a  state  of 
mixture  with  other  materials,  even  Saxv-dust  is  useful  in  fabricating  the 
same  substan«e, 
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loured  pictures  of  the  magnificence  and  sensuality 
which  reigned  at  different  times,  in  Greece  and 
Rome ;  and  in  more  modern  days  we  read  many 
descriptions  of  luxury  which  superficial  thinkers 
w^ould  suppose  to  indicate  much  greater  plenty, 
comfort,  and  splendour,  than  are  now  commonly 
enjoyed.  But  they  are,  for  the  most  part,  descrip- 
tions of  plenty  without  taste,  and  of  luxury  with- 
out enjoyment.  AVhen  we  compare  the  ancient 
modes  of  living,  with  the  dress,"  the  furniture,  the 
equipage,  the  conveniences  of  travelling,  and  the 
incomparably  greater  ease  with  which  the  same 
amount  of  comfortable  accommodation  may  be 
obtained  at  present,  none  can  hesitate  to  give  a 
decided  preference,  in  all  these  respects,  to  mo- 
dern times.  Perhaps  it  would  not  be  extrava- 
gant to  say  that  many  of  the  higher  orders  of 
mechanics  and  day  labourers  now  wear,  better 
clothes,  and  live,  not  more  plentifully,  but  in 
some  respects  more  conveniently,  more  neatly, 
and  with  more  true  taste,  than  many  princes  and 
kings  were  in  the  habit  of  doing  two  centuries  ago, 
and  in  a  manner  quite  as  pleasant  as  multitudes 
of  a  rank  far  superior  to  themselves,  at  a  later 
period.  In  short,  the  remarkable  and  unprece- 
dented union  of  neatness  and  simplicity,  cheapness 
and  elegance,  which  has  been  exhibited,  in  the 
art  of  living,  within  the  last  thirty  or  forty  years, 
is,  at  once,  a  testimony  of  the  rapid  improvement 
of  the  mechanic  arts,  and  one  of  the  most  unques- 
tionable points  in  which  we  may  claim  a  superi- 
ority over  our  predecessors. 

11  When  the  author  speaks  of  the  superiority  of  modern  dress  to  the  an- 
cient, he  wishes  to  be  understood  not  as  asserting  that  it  is  superior  in  its 
form:  this  he  is  persuaded  would  not  be  in  all  respects  true :  the  full  and 
flowing  garments  of  the  Greeks  were,  probably,  more  healthful,  as  well 
as  more  graceful;  but  in  the  texture^  convenicncy,  and  cheapness  of  drew,  it 
^s  presumed  later  fashions  have  greatly  the  advantage. 
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CHAPTER  X. 


FINE    ARTS. 


On  the  State  of  the  fine  arts,  during  the  eighteenth 
century,  it  is  not  easy  to  speak  in  general  terms. 
Were  any  remark  of  this  kind  to  be  made,  it  ought 
probably  to  be,  that  in  this  department  of  genius, 
the  last  age  fell  considerably  below  some  pre- 
ceding centuries.  In  all  the  branches  of  art,  in- 
deed, which  come  under  this  denomination,  the 
period  w^hich  we  are  considering  had  its  lumina- 
ries; but  they  were  only  in  a  few  instances  of  the 
first  magnitude.  For  this  comparative  deficiency 
some  at  least  plausible  reasons  may  be  assigned. 

It  has  been  said  that,  though  an  art,  in  its  pro- 
gress toward  perfection,  is  greatly  promoted  by 
emulation,  yet,  after  arriving  at  maturity,  its  de- 
cline is  no  less  hastened  by  the  same  spirit.  On 
this  principle  it  has  been  supposed  that  the  great 
works  of  the  ancient  masters,  presenting  to  modern 
artists  so  high  a  degree  of  excellence,  either  dis- 
couraged all  competition,  or  prompted  those  who 
"would  not  submit  to  be  humble  imitators,  to  at- 
tempt something  new,  which,  in  most  cases, 
proved  to  be  degeneracy  rather  than  improvement. 

Much  greater  pains  have  been  taken,  during 
the  last  age,  to  form  many,  by  laborious  instruc- 
tion, to  practise  the  fine  arts,  than  to  encourage 
and  honour  those  who  possessed  native  genius. 
Hence  the  number  of  smatterers  in  the  arts,  dur- 
ing this  period,  has  risen  to  an  unprecedented 
amount.  These  have  all  subtracted  more  or  less 
of  the  patronage  which  would  otherwise  have  been 
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directed  to  the  most  deserving;  and  thus,  by  ob- 
vious means,  robbed  the  latter  of  no  small  share 
both  of  fame  and  excellence. 

But  if  the  eighteenth  century  were  less  distin- 
guished than  some  preceding  ages,  for  producing 
specimens  of  first-rate  excellence  in  the  fine  arts, 
it  may  safely  be  pronounced  to  exceed  all  other  pe- 
riods in  forming  numerous,  large,  and  splendid  col- 
lections of  specimens  of  this  kind.  The  monu- 
ments of  human  genius,  especially  in  painting  and 
sculpture,  collected  and  displayed  in  the  city  of 
Paris,  at  the  close  of  the  century,  are  undoubtedly 
more  numerous  and  magnificent  than  were  ever 
before  exhibited  in  one  place. '^'  Next  to  these  the 
collections  of  a  similar  kind  in  Germany,  Peters- 
burgh,  and  Great-Britain,  are  entitled  to  high  dis- 
tinction for  their  extent  and  excellence. 

In  several  of  the  departments  of  the  fine  arts 
there  are  a  few  names  and  improvements  which 
distinguish  the  eighteenth  century,  and  which  de- 
serve to  be  noticed  in  this  retrospect.' 

PAINTING. 

In  this  noble  art  the  century  under  considera- 
tion is  honourably  distinguished.  From  the  fif- 
teenth century  till  toward  the  middle  of  the  eigh- 
teenth, scarcely  any  painters  of  first-rate  excel- 
lence had  appeared.     The  mantles  of  those  great 

"M  The  violation  committed  on  the  treasures  of  the  fine  arts  in  Italy,  in 
the  course  of  the  late  war,  under  the  sanction  of  the  French  g;overnnHnt, 
while  it  certainly  cannot  be  justified  on  the  principles  of  national  probity 
and  honour,  may,  perhaps,  have  an  unfavourable  influence  on  the  progress 
of  the  arts  in  France, 

X  Several  of  the  facts  and  names  mentioned  In  this  chapter  were  commu- 
nicated to  the  author  by  Mr.  John  R,  Murrav,  of  the  city  of  New-York, 
a  youngs  gentleman  of  extensive  information,  and  excellent  taste  in  the  fine 
arts,  who  has  ju'St  returned  to  his  native  country,  after  making  the  tour  of 
Europe,  where  he  viewed  the  noble  collections  which  that  part  of  the 
world  affords,  with  a  degree  of  intelligence  and  accuracy  of  obstrvatlon  by 
MO  means  common  among  travellers. 
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masters,  Michael  Angelo,  Raphael,  and  other 
contemporary  artists,  seem  not  to  have  fallen  upon 
any  of  their  successors.  At  the  commencement  of 
the  century  Kneller,  Dahl,  Richardson,  Jer- 
VAS,  and  Thornhill,  of  Great-Britain,  were  con- 
spicuous in  their  respective  departments  of  paint- 
ing; as  were  also  Cignani,  Giordano,  Maratti, 
Jauvenet,  and  many  others  on  the  continent  of 
Europe.  But  these  artists,  though  unquestionably 
of  the  first  class  then  known,  were  inferior,  parti- 
cularly the  former  group,  to  many  who  had  gone 
before  them,  and  by  no  means  equal  to  some  of 
their  successors. 

Though  the  eighteenth  century  produced  fewer 
painters  of  great  and  original  genius  than  several 
preceding  ages;  yet  it  is  remarkable  for  having 
produced  an  unprecedented  number,  who,  with  a 
moderate  portion  of  genius,  and  with  great  indus- 
try, have  risen  to  high  respectability  in  this  art. 
There  was,  no  doubt,  more  painting  performed  by 
artists  of  this  period,  than  during  any  former  one  of 
similar  extent  since  the  art  was  cultivated.  The 
most  numerous,  and  the  most  excellent  painters,  dur- 
ing the  century  in  question,  have  been  produced  in 
Italy,  Great-Britain,  France,  and  the  United  States. 

The  painters  of  Great-Britain,  about  the  year 
1750,  with  the  view  of  promoting  their  art,  asso- 
ciated together,  and  formed  a  kind  of  academy, 
which  was  supported  by  annual  subscription.  This 
association  was  continued,  with  various  changes 
in  the  degree  of  its  respectability  and  success,  until 
1768,  when  the  Royal  Academy  of  Painting,  Sculp- 
ture, and  Architecture  was  established,  under  the 
auspices  of  the  British  King,  and  composed  of  the 
ablest  artists  residing  in  that  country.  In  the 
establishment  of  this  institution  no  individual  was 
more  active,  or  exerted  a  more  useful  influence, 
than  Sir  Joshua  Reynolds,  who  held  the  highest 
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rank  In  his  profession,  and  who  was,  for  many 
years.  President  of  the  Academy.  From  the  rise 
of  this  institution,  which  at  once  furnished  a  School 
for  instruction,  a  scene  of  Annual  Exhibition,  and 
numerous  excitements  to  emulation,  we  may  date 
the  revival  of  a  correct  taste  for  the  fine  arts  in 
Great-Britain, 

In  the  last  twenty  years  of  the  century,  many  spe- 
cimens of  painting  were  produced  by  British  art- 
ists, which  give  them  high  distinction  in  a  com- 
parative estimate  of  their  talents  with  those  of  other 
nations.  Towards  producing  this  effect  much  has 
been  ascribed  to  the  eloquent  and  instructive  dis- 
courses of  Sir  Joshua  Reynolds,  who  appears  to 
have  taken  unwearied  and  successful  pains  to  form 
the  taste  of  his  pupils  on  the  principles  of  the  great 
masters  of  the  Italian  and  Flemish  schools.  His 
exertions  to  promote  a  just  taste  in  this  art  have 
been  very  honourably  seconded  by  those  of  West,-^ 
FusELi,  and  others  who  hold  a  distinguished  place 
in  the  British  school  of  arts. 

The  Historical  Painters  of  the  eighteenth  cen- 
tury were  num.erous,  and  some  of  them  highly 
respectable.  Among  these  Cignani,  Giordano, 
Maratti,  and  Jauvenet,  before  mentioned,  held, 
early  m  the  century,  an  honourable  rank.  At 
later  periods,  the  Italian  school  has  been  adorned 
by  Battoni,  Mengs,  Martini,  Dietrich,  and  se- 
veral others.    In  Great-Britain  the  works  of  West, 

y  Mr.  Benjamin  West  (now  Sir  Benjamin)  is  a  native  of  Pcnnsyl- 
tania.  About  the  year  1763  he  went  to  Italy,  under  the  patronage  of  Wil- 
LfAM  Allen,  Esq,  Chief  Justice  of  the  then  province,  whose  son  accom- 
panied him.  After  studying  the  monuments  of  ancient  and  modern  genius 
in  Italy,  he  went  to  Great-Britain,  where  he  has  since  resided,  and  where  the 
productions  of  his  pencil  have  been  rewarded  with  distinguished  honours  and 
emolument.  The  works  of  this  artist  are  too  numerous  to  be  mentioned. 
His  suite  of  sacred  paintings  for  the  Royal  Chapel  at  Windsor  have  been 
much  celebrated.  Besides  these,  his  Death  of  IVolfe,  his  Battle  of  La  Hague, 
his  Battle  of  the  Boync,  and  his  Floody  are  considered  as  deserving  particular 
distinction.^  He  is  said,  by  some  good  judges,  to  be,  on  the  whole,  the 
greatest  painter  in  his  department  now  living. 
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Reynolds,  Copely/  and  Trumbull/ tiave  been 
much  celebrated.  In  France  the  national  taste 
had  been  for  some  time  perverted  by  the  influence 
of  Boucher.  But  in  the  latter  half  of  the  cen- 
tury a  better  taste  was  formed  in  that  country  by 
the  genius  and  exertions  of  David^  Guerrin,  Vin- 
cent, Regnault,  Gerrard,  and  Girodet,  whose 
productions  hold  a  high  place  in  the  estimation  of 
modern  connoisseurs. 

The  eighteenth  century  is  distinguished  above 
all  preceding  ages  by  the  remarkable  prevalence  of 
a  taste  for  Comic  Fainting.  The  great  original  in 
this  branch  of  the  art  was  William  Hogarth,  an 
English  artist,  whose  genius  and  works  have  been 
long  and  universally  famed.  This  wonderful  cha- 
racter is,  perhaps,  to  be  viewed  rather  as  a  WTiter 
of  comedy  with  a  pencil,  than  as  a  painter.  He 
invented  a  new  species  of  dramatic  painting,  in 
which  all  the  ridicule  of  life  became  concentrated 
and  embodied  by  his  magic  touch,  to  a  degree  alto- 
gether unknown  in  any  former  artist,  and  in  which 
he  will  probably  hereafter  have  few  equals.  His 
talent  for  depicting  the  comic  is  thus  described 
by  one  of  his  coten^poraries.  '^  If  catching  the 
manners  and  follies  of  an  age  '  living  as  they  rise,* 

z  Mr.  John  Singleton  Copely  is  a  native  of  the  State  of  Massachu- 
setts. He  went,  a  few  years  ago,  to  Great-Britain,  where  he  was  patro- 
nized and  instructed  by  Mr.  West,  and  where  he  has  been  since  very 
honourably  distinguished  as  an  artist.  His  Death  of  Chatham,  and  his  Siege 
of  Gibraltar,  are  generally  considered  among  the  most  respectable  monu- 
ments of  his  genius. 

a  Mr.  John  Trumbull  is  a  native  of  the  State  of  Connecticut.  His 
father  was  Governor  of  that  State  for  a  number  of  years,  and  was  much 
distinguished  for  his  talents  and  patriotism.  His  Excellency  Jonathan 
Trumbo'll,  the  present  Governor  of  Connecticut,  is  his  brother.  This 
gentleman  early  discovered  a  great  fondness  for  the  art,  in  which  he  has 
since  made  such  honourable  proficiency.  He  studied  for  some  time  under 
the  direction  of  his  Illustrious  countryman,  Mr.  West,  who  is  not  more  dis- 
tinguished by  his  abilities  as  an  artist,  than  by  his  exertions  in  bringing 
forward  American  genius.  Mr.  Trumbull  has  presented  the  public  with 
several  historical  paintings,  which  place  him  high  among  the  artists  of  the 
eighteenth  century.  His  best  pieces  are  the  Death  of  Mentgomery,  the 
JBattle  of  Bunker  s  Hi/l,  and  the  Soriie  of  Gibraltar* 
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if  general  satire  on  vices  and  ridicules,  familiarized 
by  strokes  of  nature,  and  heightened  by  wit,  and 
the  whole  animated  by  proper  and  just  expressions 
of  the  passions,  be  comedy,  Hogarth  composed 
comedies  as  much  as  Moliere.     He  is  more  true 
to  character  than  Congreve;  each  personage  is 
distinct  from  the  rest,  acts  in  his  sphere,  and  can- 
not be  confounded  with  any  other  of  the  dramatis 
personce,     Hogarth  had  no  model  to  follow  and 
improve  upon.     He  created  his  art,  and  used  co- 
lours instead  of  language.     He  resembles  Butler  ; 
but  his  subjects  are  more  universal;  and  amidst  all 
his  pleasantry,  he  observes  the  true  end  of  comedy, 
reformation.     There  is  always  a  moral  to  his  pic- 
tures."^    It  is  remarkable,  however,  and  deserves 
to  be  mentioned  as  an  instructive  fact,  that  while 
his  mind  was  so  richly  stored  with  materials  for 
exhibiting   the  common  scenes  of  life;  while  he 
possessed  such  unrivalled  powers  in  displaying  the 
ridiculous,  he  could  not  rise  to  the  great  historical 
style  of  painting,  and  whenever  he  attempted  it 
egregiously  failed.'' 

It  is  worthy  of  remark,  that,  since  the  time  of 
Hogarth,  a  taste  for  Caricatura^  and  for  comic 
painting  in  general,  has  evidently  increased,  es- 
pecially in  Great-Britain,  to  a  degree  beyond  all 
former  example.  Notwithstanding  the  phleo-- 
matic  character  usually  ascribed  to  the  British, 
it  is  a  curious  fact,  that,  in  no  country  on  earth 
has  the  taste  for  this  species  of  painting  been  so 
fashionable,  or  carried  to  so  high  a  degree  of  per- 
fection. In  a  particular  department  of  comic 
painting,  Mr.  Henry  Bunbury  has  much  dis- 
tinguished himself.  His  exhibitions  of  scenes  in 
Tristram  Shand^y  and  other  works,  present  his 


b  Lord  Orford's  (Horace  "Walpole's)  H^orh,  vol.  iii.  p.  4J3,  &Ct 
#  Sir  Joshua  Reynold's  Worksy  vol.  ii.  p.  i6j. 

iG 
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genius  in  very  strong  and  lively  colours,  and  de- 
serve to  be  mentioned  among  the  signal  pecu- 
liarities of  the  age.  Bunbury  is  the  only  success- 
ful imitator  of  Hogarth,  and  is  among  the  very 
few  imitators  who  rise,  in  their  respective  kinds  of 
excellence,  to  full  equality  with  their  original. 
Like  his  great  predecessor,  he  displays  more  hu- 
mour when  he  invents  than  when  he  illustrates. 

It  is  probable  that  Portrait  Painting  w^as  never 
before  so  much  practised  as  in  the  eighteenth  cen- 
tury ."^  In  this  branch  of  the  art  Sir  Joshua  Rey- 
nolds Vv^as  the  great  and  unrivalled  master.  '^  This 
celebrated  painter,''  says  an  eloquent  writer,  "  was 
the  first  Englishman  who  added  the  praise* of  the 
elegant  arts  to  the  other  glories  of  his  country.  In 
taste,  in  grace,  in  facility,  in  happy  invention,  and 
in  the  richness  and  harmony  of  colouring,  he  was 
equal  to  the  great  masters  of  the  most  renowned 
ages.  In  Portrait  he  went  beyond  them,  for  he 
communicated  to  that  description  of  the  art,  in 
which  English  artists  are  the  most  engaged,  a  va- 
riety, a  iancy,  and  a  dignity,  derived  from  the 
higher  branches,  which  even  those  who  professed 
them  in  a  superior  manner  did  not  always  pre- 
serve w^hen  they  delineated  individual  nature. 
His  portraits  remind  the  spectator  of  the  inven- 
tion of  history,  and  the  amenity  of  landscape/" 

But  Sir  Joshua  Reynolds  was  not  alone  in  this 
department  of  painting.  Many  others,  though 
not  all  equally  deserving,  are  entitled  to  a  place 
among  those  distinguished  artists  who  do  honour 


d  A  taste  for  Portrait  Pahithig  has  perhaps  been  more  prevalent  in  Great- 
Britain,  especially  during  the  last  age,  than  in  any  other  country  on  earth  ; 
insomuch  that  some  foreigners  have  brought  the  charge  of  vanity  against 
the  English  on  this  account.  But  a  more  serious  consideration  is,  that  this 
taste,  by  limiting  the  cultivation  of  historical  subjects,  has  had  a  disadvan- 
tageous influence  on  the  higher  branches  of  the  art. 

e  Character  by  Burke,  in  the  life  of  Sir  Joshua  Reynolds  by  Ma- 
lone,  8vo.  p.  ii(). 
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to  the  period  under  review.  Besides  a  number  of 
others  who  might  be  mentioned, the  merits  oF Law- 
rence, Ramsay,  Gainsborough,  Northcofe, 
Opie,  Beechey  and  Barry,  of  Great-Britain;  of 
Greuze,  of  France;  and  of  Stuart,^  of  the 
United  States,  entitle  them  to  the  highest  praise. 

Tiiat  mode  of  delineating  the  human  counte- 
nance called  Mlnhiliii'c  painting,  though  practised 
prior  to  the  age  under  consideration,  yet  may  be 
said  to  have  gained  a  prevalence,  and  attained  a 
degree  of  excellence,  during  that  age,  v.diich  were 
altogether  unknown  in  any  former  period. 

In  Allegorical  painting,  Angelica  Kauffman, 
a  distinguished  genius  of  Germany,  now  residing 
at  Rome,  was  perhaps  never  exceeded.  In  that 
vigorous  imagination  which  enables  an  artist,  as  it 
were,  to  embody  and  depict  metaphysical  ideas, 
jMr.  FusELi  has  displayed  unrivalled  talents.  In 
Landscape^  Gainsborough,  Wilson,  Smith,  Tur- 
ner, and  several  others,  have  attained  high  dis- 
tinction in  Great-Britain;  as  have  also  Vernet 
and  Valenciens,  of  France;  Ommagank,  of  Ant^ 
werp,  and  several  others  in  different  parts  of  Eu- 
rope.    In  depicting  Cattle,  and  various  kinds  of 

f  Mr.  Gilbert  Stuart,  the  celebrated  portrait  painter,  Is  a  native  of 
the  State  of  Rhode-Island.  He  discovered,  early  in  life,  a  taste  for  paint- 
ing. This  was  encouraged  by  a  friend  of  the  family,  who  had  himself  con- 
siderable skill  in  the  same  art,  and  who  took  young  Stuart  with  him  to 
Great-Britain,  where  he  spent  several  years  before  he  reached  the  age  of 
machood.  On  returning  to  his  native  country,  and  discovering  a  growing 
fondness  for  the  pencil,  he  was  patronized  by  Mr.  Joseph  Anthony,  a 
respectable  merchant  of  Rhode-Island,  afterwards  of  Philadelphia,  by 
whom  he  was  again  sent  to  England,  and  placed  under  the  tuition  of  Mr. 
West,  where  he  made  great  proficiency,  and  soon  became  distinguii^hed  as 
a  portrait  painter.  The  high  reputation  which  he  has  since  gained  in  this 
branch  of  the  art,  is  generally  known,  both  in  Great-Britain  and  America. 
A  late  satirical,  and  in  many  respects,  very  exceptionable  writer,  ^pc■aking 
of  this  gentleman,  expresses  himself  in  the  following  terms :  "  I  do  net 
know  any  living  artist  to  whom  I  would  so  eagerly  sit,  for  an  immediate 
and  faithful  resemblance,  as  to  G.  Stuart,  as,  I  believe,  he  sees  his  object, 
and  the  infinity  of  tints  constituting  that  object,  with  more  perspicuity  than 
any  other  existing  portrait  paiiiter."     See  Antuony  PA«(^utN's  Rcyal 
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Animaby  Vernix  and  Ommagank,  of  the  Flemish 
school;  and  Stubbs,  Gilpin,  and  Catton,  of 
Great-Britain,  may  be  honourably  compared  with 
the  painters  of  any  age.  Van  Huysum,  of  Am- 
sterdam, may  be  considered  the  greatest  painter 
of  Flowers  that  ever  lived;  and  in  the  same  class 
Van  Spandonck,  of  the  French  school,  is  entitled 
to  respectful  notice. 

The  century  under  review  is  distinguished  by 
the  recovery  of  the  Encaustic  method  of  painting, 
which  was  much  used  by  the  ancients,  but  had 
been  long  lost.  This  method  consists  in  the  use 
of  zvax  to  give  a  gloss  to  colours,  and  to  preserve 
them  from  the  injuries  of  the  air.  The  restoration 
of  this  art  is  ascribed  to  Count  Caylus,  a  member 
of  the  Academy  of  Inscriptions  in  France,  and  was 
announced  to  the  Academy  of  Painting  and  Belles 
Lettres  in  1753;  though  M.  Bachelier  had  ac- 
tually painted  a  picture  in  wax  in  1749;  and  he 
was  the  first  who  communicated  to  the  public  the 
method  of  performing  the  operation  of  Inustion^ 
which  is  the  principal  characteristic  of  the  encaus- 
tic painting.  Some  additional  facts  were  after- 
wards brought  to  light,  and  some  improvements 
in  this  art  were  proposed,  by  Mr.  Muntz,  in  an 
elaborate  treatise  on  this  subject.  A  different  and 
improved  species  of  encaustic  painting  was  next 
discovered,  in  1759,  by  Mr.  JosiahColebrook,  of 
Great-Britain;  and,  finally.  Miss  Greenland,  of 
the  same  country,  in  1787,  communicated  to  the 
society  of  arts,  some  further  discoveries  and  im- 
provements, which  were  rewarded  by  that  associa- 
tion with  a  prize.  This  method  of  painting  has 
many  advantages.  The  colours  laid  on  in  this 
manner  have  all  the  strength  of  painting  in  oil, 
and  all  the  airiness  of  water-colours,  without  par- 
taking of  the  defects  of  either.  They  are  firm, 
will  bear  washing,  and  may  be  retouched  at  plea- 
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sure,  without  in)un\  The  duration  of  this  kind 
of  painting  is  also  an  advantage ;  the  colours  arc 
not  liable  to  fade  and  change;  no  domp,  or  cor- 
rosive substance  can  affect  them;  they  have  no 
tendency  to  crack ;  and  if  by  accident  they  receive 
injury,  they  can  be  easily  repaired." 

A  new  kind  of  painting,  called  the  EbjdorlCy 
which  name  it  derives  from  oil  and  ivater  being 
both  used  in  its  execution,  was  invented  a  few 
years  ago  by  M.  Vincent,  of  France.  The  great 
advantages  of  this  invention  are,  that,  by  means 
of  it  the  artist  is  enabled  to  give  a  very  high  finish- 
ing to  small  figures  in  oil,  and  to  add  to  the  mel- 
lowness of  oil-painting,  the  greatest  beauty  of 
water-colours  in  miniature;  and  to  do  this  in  such 
a  manner  that  it  appears  like  a  large  picture  seen 
through  a  diminishing  glass.'^ 

The  art  of  Painting  on  Glass  was  revived  in 
Great-Britain  during  the  eighteenth  century,  and 
brought,  by  the  artists  of  that  country,  to  as  great,  if 
not  greater,  perfection  than  it  had  ever  before  at- 
tained. In  effecting  this  revival,  the  celebrated 
Jervas,  a  British  painter,  was,  among  others, 
much  distinguished. 

The  invention  of  a  more  perfect  manner  of  pre- 
paring IVater-Colours,  about  the  year  1778,  by 
Mr.  Thomas  Reeves,  of  Great-Britain,  also  de- 
serves to  be  mentioned,  as  an  important  event  in 
the  .history  of  modern  painting.  The  numerous 
advantages  conferred  on  the  art  of  drawing  in 
water-colours,  by  this  invention,  are  generally 
known,  and  can  scarcely  be  too  highly  appreci- 
ated. 

In  the  year  1787  was  announced  the  invention 
of  what  is  called  Polijgraphic  Painting,  by  which 
paintings  in  oil  may  be  multiplied,  by  a  chemical 

g  See  Encyclopaedia,  art.  Encaustic  Fainting, 
b  Ibid.  art.  Fainting, 
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and  mechanical  operation,  to  a  wonderful  extent, 
llie  numerous  copies  obtained,  by  means  of  this 
invention,  are  said  to  possess  great  excellence.  The 
utihty  of  this  art,  if  its  merits  be  such  as  have  been 
mentioned,  is  too  obvious  to  require  explanation. 

A  method  was  invented  not  long  since  by  Mr. 
Robert  Salmon,  of  Bedfordshire,  in  England,  of 
transferring  valuable  paintings  from  the  substance 
on  which  they  were  originally  painted,  to  another 
and  more  eligible  one.  The  utility  and  importance 
of  this  invention  will  be  readily  appreciated  by 
every  intelligent  reader. 

Numerous  experiments  have  also  been  made, 
during  the  last  age,  w^ith  respect  to  the  best  mode 
of  preparing  and  laying  on  Colours.  For  these,  the 
art  of  painting  is  indebted  to  several  chemists  and 
practical  artists.  But  they  are  too  numerous,  and 
would  require  too  much  minuteness  of  detail  to  be 
explained  in  the  present  sketch.' 

Finally,  to  this  section  belongs  some  notice 
of  the  art  of  imitating  pictures  in  Needle-ivork, 
which  has  been  brought  to  greater  perfection 
during  the  eighteenth  century  than  ever  be- 
fore. In  very  early  times  we  read  of  specimens 
of  needle-work^  by  the  hands  of  celebrated  females, 
which  attracted  much  attention,  and  w^hich  were 
exhibited  as  decorations  of  dwellings,  and  as  mo- 
numents of  ingenious  industry.  But  within  a  few 
years  past,  improvements  have  been  made  in  this 
elegant  art,  which  far  surpass  the  most  renowned 
productions  of  the  same  kind  in  former  ages.    The 


7  The  laborious  and  ingenious  experiments  made  by  modern  artists, 
particularly  those  directed  towards  the  recovery  of  the  celebrated  Venetian 
mode  of  colouring,  have  not  been  attended  with  so  much  success  as  might 
have  been  expected.  Mr.  West  has  been  much  engaged  in  this  inquiry, 
but  without,  as  yet,  attaining  the  desired  object.  His  colours,  however, 
are  good  and  permanent.  The  same  cannot  be  said  in  favour  of  Sir  Joshua 
Reynolds.  His  colouring,  though  much  praised  in  his  day,  is  now  found 
to  fade  exceedingly.     M>  S,  note  of  Mr,  J.  R.  Murray. 
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names  of  several  ladies  might  be  mentioned,  who 
have  much  distinguished  themselves  by  contribut- 
ing to  these  improvements;  but  among  these,  the 
genius  and  works  of  Miss  Lin  wood,  of  Great-Bri- 
tain, hold  an  undisputed  pre-eminence.  The  needle, 
in  the  hands  of  this  lady,  has  become  a  ''  formid- 
able rival  of  the  pencil.'*  The  pieces  she  has 
wrought  so  far  transcend,  both  in  number  and  ex- 
cellence, ail  preceding  attempts,  that  they  may, 
with  great  justice,  be  placed  among  the  distin- 
guishing honours  of  the  period  under  review. 

SCULPTURE. 

In  this  art,  the  eighteenth  century,  though  it 
has  produced  some  respectable  masters,  yet  falls 
far  sliort  of  those  renowned  monuments  which 
do  so  much  honour  to  Grecian  and  Roman  genius. 
Of  that  portion  of  skill  in  sculpture  which  has 
fallen  to  the  lot  of  modern  artists,  tlie  largest  share, 
as  in  former  periods,  belongs  to  those  of  Italy.  In 
tliat  country  Cheracciii,  Comolli,  Carlini,  Al- 
GARDi,  and  above  all,  Canova,-^  have  been  much 
distinguished.  Besides  these,  Rotbilliac,  La 
MoiT  r,  Chaudet,  Houdon,  and  Boizot,  of 
France;  Rysbrach  and  Fiamingo,  of  Flanders; 
Schaddau,  of  Berlin;  Bacon,  Nollekens,  Wil- 
ton, Flaxman,  Moore,  Banks,  and  the  honour- 
able Mrs.  Damer,^  of  Great-Britain;  Sergel,  of 
Sweden ;  and   a  few   others,   in  different  parts  of 

j  Canova  resides  at.  Rome.  The  author  is  informed,  by  Mr.  Murray, 
tluu  this  artist  is  undoubtedly  the  greatest  sculptor  row  living,  and  fully 
equal  to  the  second  class  of  Grecian  sculptors.  Mr.  Murray,  when  at 
Rome,  was  often  in  tbe  workshop  of  Canova,  and  declares,  that,  on  com- 
paring a  statue  of  Perseus^  executed  by  him,  with  a  casting  from  the  Btl- 
'videre  Apdlo^  placed  in  the  same  room,  the  former  suffered  very  little  by 
the  comparison. 

k  Mrs.  Damer  is  the  first  instance,  in  the  annals  of  sculpture,  of  a  fc 
male  attaining  dibtinction  in  this  art.  i>ome  of  her  works  do  her  great 
honour. 
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Europe,  have  attained,  within  the  period  In  ques- 
tion, considerable  celebrity. 

The  art  of  taking  human  likenesses  in  Wai\ 
though  not  absolutely  peculiar  to  the  eighteenth 
century,  has  been  carried  to  a  degree  of  perfection 
during  this  period,  which  was  never  before  known. 
In  this  art,  Mrs.  Wright,  an  ingenious  American 
lady;  Mr.  Gossett,  and  his  nephew,  of  Great- 
Britain;  and  several  others  on  the  continent  of 
Europe,  have  gained  very  honourable  distinction. 

The  various  compositions  for  Busts  and  other 
kinds  of  statuary,  which  modern  genius  has  in- 
vented, are  worthy  of  notice  in  this  brief  sketch  of 
the  peculiarities  of  the  last  age.  Those,  in  parti- 
cular, by  Wedgew^ood  and  Bent  ley,  of  Great- 
Britain,  are  entitled  to  the  highest  praise.  Modern 
artists  are  also  distinguished  above  all  others  by  the 
facihty  and  accuracy  w^lth  which  they  take  copies 
of  antique  specimens  of  sculpture  in  common 
plastic  materials.  The  utility  as  well  as  elegance 
of  this  mode  of  multiplying  the  monuments  of  an- 
cient genius  make  it  worthy  of  being  noticed  among 
the  honours  of  the  eighteenth  century. 

In  France  a  new  method  of  representing  the 
human  figure  has  been  lately  adopted.  Guirhard 
and  Dehl,  of  that  country,  in  1800,  completed 
a  h um an  figure  in  Porcelain^  of  four  feet  high .  This 
is  probably  the  largest  made  of  the  same  material 
ever  seen.  They  can,  however,  still  magnify  them 
to  the  size  of  life.  The  advantages  to  be  derived 
from  adopting  this  kind  of  statuary,  are  durability, 
cheapness,  and  expedition  and  ease  of  production. 
Porcelain  is  as  liard  as  silex,  and  less  liable  to  in- 
jury than  marble.  These  figures  may  be  prepared 
in  a  mould,  by  which  means  the  statues  of  great 
men  may  be  muUiplied  with  little  labour  and  at 
a  small  expense.' 

/  Garnltt's  Annalt  of  Philosophy,  &c.  for  180O. 
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Mr.  James  Tassie,  of  London,  with  a  view  to 
the  further  advancement  of  the  imitative  arts,  has 
discovered  a  method  of  transferring  the  figures  and 
heads  of  antique  and  modern  engraved  gems  into 
coloured  glass  and  enamel,  similar  to  the  originals 
in  colour,  durability  and  brilliancy.  This  has  been 
pronounced  by  some  connoisseurs  to  be  a  discovery 
of  great  value  for  perpetuating  the  works  of  minia- 
ture sculpture.  By  means  of  it,  many  remains  of 
ancient  genius  which  were  lost  to  the  world,  in 
general,  may  be  universally  diffused  in  all  their 
original  beauty  and  excellence."' 

Tow^ards  the  close  of  the  century  under  consi- 
deration, a  collection  was  made,  in  Paris,  of  all 
the  Monuments  of  Sculpture  which  France  could 
afford,  from  the  eighth  to  the  eighteenth  cen- 
tury, and  arranged  according  to  the  order  of  cen- 
turies. This  is  the  first,  and  the  only  collection  of 
the  kind  ever  made.  It  is  the  only  school  in 
which  the  progress  of  sculpture  during  the  middle 
ages  can  be  advantageously  studied." 


ENGRAVING. 

This  art,  which  was  not  known  prior  to  the  mid- 
dle of  the  fifteenth  century,"  v/as  brought,  in  the 
course  of  the  eighteenth,  to  a  degree  of  refinement 
and  perfection  which  forms  one  of  the  signal  ho- 
nours of  the  age.  And  although  some  specimens 
of  this  art,  of  a  very  early  date,  display  the  spirit 
o{  the  painting  they  were  intended  to  copy,  with 

m  Monthly  Magazine,  Lond.  vol.  vil. 

n  Description  Historique  et  Chronologique  des  JMonumens  de  Sculpture,  reuni* 
ou  JWusc:;  des  Momimeus  Franc^ais ;  par  ALEXANDRE  Lenoir. 

o  The  ancients,  it  is  true,  practised  engraving  on  precious  stones  and 
chrystals,  with  very  good  success;  but  this  is  rather  a  species  of  sculpture. 
The  art  of  engraving  on  phtes  of  metal,  and  blocks  of  wood,  from  which 
to  take  prints  or  impressions,  was  not  known  till  the  period  above  men- 
tioned. 

3H 
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a  success  which  has  never  been  exceeded ;  yet,  con- 
sidering the  general  excellence  of  engraving,  it 
certainly  never  attained  so  high  a  degree  of  im- 
provement, in  all  respects,  as  during  the  century 
under  consideration.  The  instruments  for  prose- 
cuting this  art  have  been,  within  the  period  in 
question,  greatly  improved  both  in  power  and  con- 
venience 3  new  kinds  of  engraving  have  been  in- 
vented; and  the  methods  before  known  carried  ta 
an  extent  of  beauty  and  elegance  unknown  to  the 
artists  of  any  preceding  times. 

A  method  of  Engraving  on  Glass  was  invented 
toward  the  close  of  the  century  under  consideration. 
This  is  done  by  means  of  the  Flour  Acid,  disco- 
vered a  few  years  ago  by  Margraaf  and  Scheele. 
To  effect  this  kind  of  engraving  a  glass  plate  is 
covered  with  melted  wax  or  mastic.  When  this 
coating  becomes  hard,  it  is  engraved  upon  by  a 
very  sharp  pointed  needle,  or  other  instrument  of 
that  kind.  A  mixture  of  oil  of  vitriol  and  flour 
acid  is  then  put  upon  the  plate,  and  the  whole  co- 
vered with  an  inverted  china  vessel,  to  prevent  the 
evaporation  of  the  acid.  In  two  days,  the  plate 
being  cleared  of  its  coating,  exhibits  all  the  traces 
of  the  instrument. 

Engraving  in  Aqiiatinta  is  also  a  recent  inven- 
tion. This  is  a  method  o^  Etching  on  copper,  by 
which  a  soft  and  beautiful  effect  is  produced,  re- 
sembling a  fine  drawing  in  water-colours  or  Indian 
ink.  The  artists  who  most  distinguished  them- 
selves in  this  department  of  engraving  within  the 
period  under  consideration,  were  Sandby,  Par- 
KYNS,  and  Jukes,  of  Great-Britain. 

Calcographij,  a  species  of  engraving  in  imitation 
of  Chalk  drawings,  if  not  invented,  was  first 
brought  to  a  high  state  of  excellence  and  improve-- 
ment,  in  the  eighteenth  century.  Those  who  have 
been  most  eminently  distinguished  in  this  depart- 
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ment  of  the  graphic  art,  are  Messrs.  Ryland  and 
Bartolozzi,  of  Great-Britain/ 

Mr.  Smith,  an  engraver  of  London,  toward 
the  close  of  the  period  embraced  in  this  retrospect, 
is  said  to  have  invented  a  method  of  making  im- 
pressions from  his  ov/n  plates,  so  to  resemble  Oil 
Paintings  as  to  be  with  difficulty  distinguished 
from  them,  even  by  connoisseurs.  These  impres- 
sions are  represented  as  possessing  that  sort  of 
brightness  which  is  so  much  admired  in  Venetian 
paintings,  as  resembling  them  also  in  permanency, 
and  as  being  of  such  a  nature  as  to  render  a  cover- 
ing of  glass,  so  expensive  and  frangible  a  material, 
altogether  unnecessary. 

The  art  of  producing  Coloured  Engravings  be- 
longs almost  entirely  to  the  period  under  consider- 
ation. About  the  time  of  the  revival  of  learning, 
some  artists  produced  prints  of  different  colours,  by 
means  of  Wood-cuts,  employing  a  different  plate 
for  each  colour.  But  so  much  inconvenience  and 
imperfection  attended  this  micthod  that  it  was  sel- 
dom resorted  to.  No  further  improvement  seems 
to  have  been  attempted  till  near  the  middle  of  the 
eighteenth  century,  v/hen  some  experiments  were 
made  by  French  artists,  with  Copperplates,  with  a 
view  to  obtain  coloured  prints.  They  also  found 
it  necessary  to  use  different  plates  for  different 
parts  of  the  work;  and  on  this,  as  well  as  other 
accounts,  the  expense  of  their  plan  prevented  its 
general  adoption.  But  toward  the  close  o'^  the 
century  a  method  was  invented  of  producing  an 
elegant  coloured  engraving  from  a  single  copper- 
plate. The  English  artists  are  said  to  have  carried 
this  improvement  to  the  greatest  degree  of  excel- 
lence. 

p  For  tills,  and  for  several  ether  articles  of  information,  detailed  in  the 
present  section,  and  for  some  valuable  hints  on  the  subject  of  modern  paint- 
ing, the  author  acknowledges  himself  to  be  indebted  to  Mr.  Archibald 
Robertson,  conductor  of  the  Columlian  Academy  of  Painting  in  the  city 
of  New-York,  whose  ingenuity  and  taste  as  an  artist  ^rc  well  known. 
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A  method  of  engraving  is  said  to  have  been 
lately  invented  by  Mr.  AVestall,  an  artist  of  Lon- 
don, more  nearly  resembling  Drawings  than  v^as 
before  known.  In  1799  he  exhibited  a  drawing, 
and  the  year  following  a  print  taken  from  it,  which 
was  so  close  an  imitation  as  to  deceive  the  eye. 

The  art  of  Engraving  on  Wood  had  been  prac- 
tised for  several  centuries  before  the  eighteenth, 
but  degenerated,  and  became  little  used.  At  the 
close  ot  the  seventeenth  century  it  was  in  a  very  low 
state,  and  had  almost  sunk  into  forgetfulness,  when 
Thomas  Bewick,  of  Great-Britain,  a  few  years 
ago,  revi\'ed  it.  He  is  said  by  some,  indeed,  to 
be  entitled  to  the  honour  of  re-inventing  the  art; 
and  has  certainly  brought  it  to  a  degree  of  elegance 
and  perfection  unknown  to  former  artists.  His  pu- 
pils, Nesbit  and  Anderson,  also  of  Great-Britain, 
have  been  for  a  considerable  time  distinguished  by 
their  taste  and  skill  in  this  branch  of  engraving. 
To  these  names  may  be  added  that  of  Dr.  Ander- 
son, of  New- York,  who  has  much  signalized  him- 
self by  his  genius  for  the  same  art. 

A  method  has  been,  within  a  few  years,  devised 
of  taking  off  an  impression  of  any  figures  or  writing 
drawn  on  the  surface  of  Marble.  The  advantages 
of  this  invention  are  great  ease  and  promptness  of 
execution,  and  the  facility  of  multiplying,  to  a 
great  extent,  the  number  of  copies. 

The  eminent  engravers  of  the  eighteenth  cen- 
tury were  numerous.  Among  those  who  have 
either  improved  the  art,  or  produced  specimens 
very  honourable  to  their  characters,  it  will  be 
proper  to  mention   a  few   names.     Wqollett,'' 


9  William  Woollett  is  said,  f)y  some,  to  have  been  the  greatest  en- 
graver that  ever  lived.  Morgan  has  the  character  of  being  the  most  ac- 
complished now  living.  His  print  of  the  Last  Supper  holds  a  very  high 
place  in  the  estimation  of  connoisseurs.  Bartolozzi  also  stands  near  the 
head  of  the  fiist  class  of  living  artists. 
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Strange,  Ryland,  Morgan,  Sit  arpe,  and  Heath, 
of  Great-Britain,  stand  high  in  the  list  of  modeni 
engravers.  Audran,  Monet,  Simon,  and  Beau- 
VARLET,  of  France,  have  received  much  praise; 
and  PoRPORERTi,  Morcpian,  Bartolozzi,  Tes- 
TOLiNi,  Cyp.Riani,  and  several  others,  of  Italy,  de- 
serve t-Q  be  mentioned  with  the  greatest  respect. 


MUSIC. 

In  ihtAx^^ hi  Music,  the  century  under  consi- 
deration fiirnished  several  events  and  characters 
worthy  of  being  recorded.  These  relate  either  to 
discoveries  and  improvements  in  the  principles  of 
music;  distinguished  composers  in  this  art;  or 
those  who  have  rendered  themselves  famous  by 
the  excellence  of  their  personal  performances. 

The  principles  of  music  have  been  considerably 
improved  during  the  last  age.  The  origin  and 
laws  of  Harmony  were  little  understood  before  the 
commencement  of  this  period.  Facts  and  rules 
w^ere  known ;  and  the  improvements  of  the  cele- 
brated Corelli,  in  Counter  point,  at  the  close  of 
the  preceding  age,  have  received  great  and  just 
praise.  But  the  philosophy  of  harmonv  had  been 
very  imperfectly  developed  until  M.  Rameau,  a 
scientific  musician  of  France,  early  in  the  century, 
undertook  the  investigation  of  this  subject,  and 
introduced  into  it  more  light  and  order  than  had 
been  before  known.  He  exhibited  the  foundation 
and  the  principles  of  harmony,  and  the  source  of 
that  pleasure  which  it  affords;  he  anah^sed  the 
consonances  in  music ;  he  explained  the  mutual  de- 
pendence of  harmony  and  melody,  and  formed  the 
laws  of  each  into  a  distinct  code,  in  a  manner  more 
luminous  and  satisfactory  than  any  of  his  prcdeces- 
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sors/  The  result  of  his  labours  was  given  to  the 
world  in  1752,  when  he  was  considered  by  many 
as  the  great  monarch  of  the  musical  world,  as  "  a 
theorist  to  whom  this  art  was  as  much  indebted 
as  physics  and  philosophy  to  Newton."  And  al- 
though this  opinion  of  his  merit,  entertained  by  his 
countrymen,  may  be  more  honourable  than  he  de- 
serves, yet  the  science  of  music  is  doubtless  in- 
debted to  him  as  one  of  its  greatest  cultivators  and 
improvers,  during  the  age  in  which  he  lived/  The 
system  of  Rameau  has  received  successive  illustra- 
tions and  improvements  from  M.  D'Alembert; 
Abbe  RoussiER,  and  others. 

Another  great  theorist  in  music  was  Tarttni, 
an  ingenious  Italian,  who  followed  M.  Rameau ; 
and  although  the  scientific  correctness  of  his  work 
is  called  in  question,  it  still  abounds  with  most  va- 
luable instruction  to  practical  musicians.  To  these' 
may  be  added  the  large  and  enlightened  works  of 
Marpurg,  a  great  German  musician;  besides  the 
publications  made  in  different  parts  of  the  world, 
on  particular  departments  of  music,  of  which  even 
the  principal  are  too  numerous  to  be  recounted.' 

This  new  light  shed  on  the  principles  of  music, 
has  enabled  succeeding  artists  to  carry  what  is 
called  Modern  Symphony,  which  took  its  rise  long 
before,  to  a  very  high  degree  of  refinement  and 
perfection.  Those  who  have  been  most  distin- 
guished in  this  department  are  Vanhall,  Haydn, 
Pleyel,  and  Mozart,  all  of  Germany,  and  com- 
posers of  the  first  class.  In  the  new  style  of  music 
introduced  by  these  artists  greater  attention  than 
formerly  is  paid  to  contrast  and  effect;  and  it  is  also 
distinguished  by  more  sprightliness  and   variety. 


r  See  D'AlemBERt's  Elemens  de  Mas,  Theor.  et  Prat,  suhans  let  FrtH' 
ipfes  de  Rameau,  176a. 

s   Burney's  History  of  Music y  4tO.  vol.  iv.  p.  6rs,   &C. 
*  Jkid. 
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And  if  it  be  less  simple,  less  easy  of  acquisition, 
and,  in  some  instances,  less  harmonious  than  that 
of  their  immediate  predecessors,  it  contains,  at  the 
same  time,  a  greater  predominance  of  air  and 
vielodij,  and  is  better  calculated  to  make  impres- 
sions new,  surprising  and  diversified. 

It  was  about  the  beginning  of  the  century  un-* 
der  consideration,  that  Italian  music  first  became 
fashionable  in  England.  The  first  Op^r^,  upon 
the  Italian  plan,  was  performed  in  that  country  in 
1705.  Compositions  derived  from  the  same  source, 
have  since  become  more  popular  and  general. 
How  much  this  kind  of  musical  drama,  invented 
by  PoLiTiAN,  is  indebted  to  Metastasio  for  its 
improvement,  is  generally  known. 

The  sacred  musical  drama,  or  Oratorio,  was  in- 
vented in  Italy  in  the  beginning  of  the  fourteenth 
century;  but  was  never  publicly  exhibited  in  Great- 
Britain  until  introduced  by  George  Frederick 
Handel,  in  1732.  This  wonderful  genius  had 
come  from  Germany  to  England  about  twenty 
years  before,  and  by  his  zeal,  and  the  incompa* 
table  excellence  of  his  compositions,  formed  a 
grand  era  in  the  history  of  music.  Perhaps  no  in- 
dividual musician  of  the  age  has  been  more  fre-* 
quently  the  subject  of  eulogy,  or  filled  a  larger 
space  in  the  public  estimation  than  this  illustrious 
German.  His  Oratorios,  including  the  ChorusseSy 
which  he  brought  into  use,  were  exhibitions  of  the 
very  first  order."" 

It  would  be  improper  to  omit  taking  notice  in 
this  place  of  a  new  musical  instrument,  which  the 
century  we  are  considering  produced,  denomi* 
nated  by  Dr.  Franklin  the  Harmonica.  This  is 
an  instrument  formed  of  glass,  on  which,  by  rubbing 
the  finger  according  to  certain  rules,  the  most  de^ 

♦  BuRNEY*s  History  of  MusU^  vol.  !▼. 
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lightful  music  is  produced.  Mr.  PltckerIdge,  tni 
Irish  gentleman,  about  the  middle  of  the  century, 
was  the  first  who  contrived  to  play  regular  tunes  on 
an  instrument  of  this  kind.  After  his  death,  Mr. 
Delaval,  an  ingenious  member  of  the  Royal  So- 
ciety in  Great-Britain,  made  a  musical  instrument 
on  the  same  principles,  but  with  a  better  choice 
and  form  of  glasses.  In  this  stage  of  the  invention. 
Dr.  Franklin  undertook  to  investigate  the  sub- 
ject, and  considerably  improved  upon  Mr.  Dela- 
val's  plan,  giving  it  the  name  which  has  bceil 
mentioned."  Since  Dr.  Franklin,  Dr.  E.  Cul- 
lEN,  of  Dublin,  has  formed  an  instrument  of  the 
same  nature,  but  m.uch  more  extensive  and  com- 
plicated, which  he  thinks  so  different  as  to  require 
a  new  name.  The  great  excellences  of  the  Har- 
mo7ika,  as  an  instrument  of  music,  are,  that  "  its 
tones  are  incomparably  sweet,  beyond  those  of 
any  other;  that  they  may  be  swelled  and  softened 
at  pleasure,  by  stronger  or  weaker  pressures  of  the 
finger;  that  they  may  be  continued  to  any  length; 
and  that  the  instrument  being  once  well  tuned, 
never  again  wants  tuning." 

The  century  under  consideration  has  also  pro- 
duced a  new  species  of  musical  instrument,  called 
X\\Q  Euphon,  invented  in  1790,  by  Dr.  Chladnt,  a 
philosopher  of  Germany.  Like  the  Harmonica., 
it  is  performed  with  the  hand,  on  glasses j  but  it 
differs  from  that  instrument  in  several  respects. 
The  music  of  the  Harmonica  is  produced  by  rub- 
bing the  edges  of  glass  vessels,  in  a  circular  direc- 
tion ;  whereas  the  music  of  the  Enplion  is  effected 
by  rubbing  the  surface  of  long  glass  tubes,  in  the 
direction  of  rio;ht  lines.  In  the  number  and  sweet- 
ness  of  its  tones,  the  latter  approaches  nearly  to  the 
excellence  of  the  former;  but  is  much  superior  in 

u  See  Franklin's  Leticr  to  Father  BeccarlU}  on  this  subject. 
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simplicity;  In  tlie  case  and  expedition  with  which 
the  music  is  produced;  in  cheapness  of  construc- 
tion; and  in  having  so  little  disagreeable  effect  on 
the  nerves  of  the  performer.'" 

A  new  species  of  Hunting  Music  was  invented 
in  Russia,  a  few  years  ago,  by  J.  A.  Maresch, 
master  of  the  Imperial  chapel,  who  died  in  1794. 
It  is  performed  entirely  on  Horns,  of  ditTerent  sizes 
and  figures,  some  long  and  strait,  others  short  and 
curved,  but  all  of  the  same_  tone.  These  instru- 
ments are  said  to  be  carried  to  such  perfection, 
that  the  Quartettos  and  2uintcttos  of  IIaydn,  Mo- 
zart, andPLEYEL  maybe  performed  upon  them, 
and  the  Concertos  of  Giari>;ovichi  executed,  even 
to  the  Shake,  wdth  admirable  precision  and  ease. 

The  great  musical  Composers  of  the  eighteenth 
century  were  very  numerous.  It  will  be  possible 
to  take  notice  only  of  a  very  small  number  among 
the  most  distinguished.  Of  these  there  were  in 
England,  Arne,  Greene,  Boyce,  Avison,  Ar- 
nold, and  BijRNEY;  in  France,  Rameau,  Ber- 
tier,  PicciNi,  GosEC,  and  Gretry;  in  Germany, 
besides  the  illustrious  names  before  mentioned^ 
Graun,  Abel,  Fischer,  Bach,  Gluck,  Fuchs, 
Fascpt,  Richter,  and  Stamitz;  and  in  Italy^ 
Martini,  Jomelli,  Metastasio,  Bononcini^ 
Raimonde,  SaLxVMOn,  Alessandri,  and  many 
others. 

The  great  musical  Performers  of  the  eighteenth 
century  were  probably  more  numerous  than  those 
of  any  preceding  age.  Of  these  by  far  the  greater 
number  were  natives  of  Italy  and  Germany,  espe- 
cially the  former.  They  were  so  many,  indeed, 
that  no  attempt  v/ill  be  made  in  this  place  to  giv^e 
a  list  even  of  the  most  conspicuous.  Nor  is  such 
an  enumeration  necessary.     The  fame  of  tl^e  as- 

•jy  TifcLOCu'a   Philosophkal  Mag'ivine,^ 
31 
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tonishing  musical  powers  possessed  by  NicolinIj 
Farinelli,  Gabrielli,  Carestini,  Gtardinij 
RuBiNELLT,  Marchesi,  and  a  multitude  of  others^ 
has  long  pervaded  the  civilized  world. 

The  year  1784  was  rendered  a  memorable  era  in 
the  annals  of  music,  by  the  splendid  and  magnifi- 
cent manner  in  which  the  birth  and  genius  of  Han- 
del were  celebrated  in  Westminster  Abbey,  and 
the  Pantheon,  under  the  immediate  auspices  of  the 
King  and  Queen  of  Great-Britain,  and  the  other 
most  dignified  personages  in  the  kingdom.  This 
commemoration  has  been  since  established  as  an 
annual  musical  festival,  for  charitable  purposes.'" 
The  number  and  excellence  of  the  performers  en- 
gaged in  this  commemoration,  and  the  style  of  the 
music  exhibited  by  them,  may  be  safely  pronounced 
to  have  exceeded  every  thing  of  the  kind  of  which 
the  history  of  the  art  gives  us  any  account/ 


architecture. 

In  this  art  the  last  century  presents  little  which, 
by  the  attentive  inquirer,  can  be  considered  as  re- 
markable. Many  noble  specimens  of  architecture 
have  been  produced  during  this  period,  but  proba- 
bly few  if  any  of  these  are  equal  to  some  of  the 
productions  of  former  times.  There  appear  to  be 
two  circumstances  in  the  architectural  history  of 
the  eighteenth  century,  in  which  it  differs  from 
that  of  preceding  ages. 

The  first  is,  that  the  Public  buildings  erected 
(during  this  period  will  be  found,  in  general,  less 
gra.nd  and  massy  than  those  of  son:ie  former  periods. 


LUSIC, 


te   Encyclopedia  Britannic^,  art.  IWu 

y  In  1784  this  commemoration  was  celebrated  by  500  voices  and  instni- 
ments;  in  1785,  by  616;  in  1786,  by  741  ;  m  1787,  by  806.  These  per- 
formers were,  in  general,  of  the  very  first  class,  collected  from  every  part 
of  Europe. 
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But  while  they  fall  short  la  splendour  and  magnifi- 
cence, they  are  probably  much  superior  to  most 
of  the  ancient  specimens  of  architecture  in  sim- 
plicity, convenience,  neatness,  and  real  elegance. 
This  difference  probably  arises,  in  some  degree, 
from  the  well  known  fact,  that  most  of  the  monu- 
ments of  ancient  taste  and  skill  in  architecture  be- 
long to  countries  and  times  when  despotic  sove- 
reigns were  able  to  command  the  property  and 
the  labour  of  millions,  and  when  building  cities 
and  temples  was  one  of  the  standing  habits,  and 
chief  honours  of  great  potentates.  Since  the  re- 
vival of  the  arts  these  circumstances  have  so  seldom 
met  together,  and  particularly  in  those  countries 
which  have  been  most  capable  of  profiting  by 
them,  that  buildings  on  a  plan  of  great  splendour 
and  magnificence  have  been  undertaken  compara- 
tively seldom.  But  convenience,  neatness,  and 
simple  elegance,  as  they  are  within  the  power  of 
taste  in  all  nations  and  ages,  have  been  displayed, 
it  is  believed,  with  peculiar  frequency  in  the  last 
century. 

The  other  peculiarity  in  the  architecture  of  the 
last  age  is,  that  Private  Dwellings^  during  this  pe- 
riod, became,  in  general,  more  spacious,  conve- 
nient, and  agreeable  to  a  correct  taste,  than  ever 
before.  In  all  preceding  ages,  even  those  which 
were  most  favourable  to  the  arts,  the  number  of 
large  and  convenient  private  houses  was  smajl. 
While  public  buildings  w^ere  studiously  extended 
and  ornamented,  only  a  few  of  the  most  wealthy 
possessed  large,  comfortable,  and  beautiful  habita- 
tions. The  number  of  this  description  has  greatly 
increased  in  modern  times.  The  manifest  aug^ 
mentation,  in  the  course  of  the  last  century,  of  that 
respectable  and  useful  portion  of  society  usually 
called  the  Middle  Class,  has,  no  doubt,  led  to  ihis 
improvement.     It  may  probably  be  asserted  thatci 
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larger  proportion  of  mankind  were,  at  the  close  of 
the  century  under  review,  furnished  with  con- 
venient, and  even  elegant  habitations,  than  ever 
before  enjoyed  the  like  advantage. 

The  liberal  use  of  Glass,  in  modern  buildings, 
greatly  contributes  to  their  beauty  and  comfort, 
and  is  a  point  in  which  they  peculiarly  excel. 
And  in  descending  to  the  various  minute  details 
of  human  dwellings,  especially  those  which  relate 
to  elegance  and  enjoyment,  it  is  evident,  that  in 
many  respects  the  artists  of  the  eighteenth  cen- 
tury exceeded  all  others. 


Our  own  country,  during  the  period  under  con- 
sideration, has  furnished  but  few  objects  worthy 
of  being  contemplated  or  recorded.  Pursuits  of 
more  immediate  utility  and  profit  have  generally 
occupied  the  attention  of  our  citizens,  and  must 
continue  to  occupy  it,  until  their  wealth  and  taste 
shall  be  greatly  augmented.  That  America  is  not 
deficient  in  native  genius  for  the  fine  arts,  the 
names  of  West,  Copley,  Trumbull,  and  Stuart, 
before  mentioned,  abundantly  testify;  and  that  it 
can  boast  of  many  artists  who  want  nothing  but 
instruction,  and  incitements  to  exertion,  to  place 
them  in  a  very  honourable  rank,  experience  daily 
renders  more  probable."  A  taste  for  the  fine  arts 
in  our  country  is  evidently  on  the  increase." 

X  Among  many  names  which  might  be  mentioned  to  justify  this  remark, 
it  would,  perhaps,  be  improper  to  omit  taking  notice  of  Mr.  Vanderlyn, 
a  native  of  Ulster  county,  in  the  State  of  New-York.  This  young  gen- 
tleman very  early  in  life  discovered  a  taste  for  painting.  For  the  purpose 
of  encouraging  and  cultivating  this  taste,  he  was  sent  to  Europe,  a  few 
years  ago,  under  the  patronage  of  Aaron  Burr,  Esq.  now  Vice-President 
of  the  United  States.  He  has  lately  returned  to  this  city,  and,  in  the  esti- 
mation of  good  judges,  bids  fair  to  be  an  honour  to  his  country. 

a  Though  the  institution  of  the  Academy  of  the  Fine  Arts,  in  the  city  of 
New-York,  does  not  belong  to  the  century  under  review;  yet  the  author 
cannot  avoid  taking  notice  of  it  in  this  place,  as  an  event  which  marks  the 
growing  taste  of  our  citizens,  does  honour  to  tlie  gentlemen  who  have  ex- 
erted themselves  in  forming  and  executing  the  plan,  and  bids  fair  to  be  on« 
©f  the  most  elegant  and  interesting  ornameBts  of  the  ci;y. 
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CHAPTER  XI. 

PHYSIOGNOMY. 

Physiognomy,  considered  with  respect  to 

the  feelings,  and  the  experience  of  mankind,  has 
been  an  object  of  attention  in  all  ages.  The  coun- 
tenance and  general  exterior  have  always  been  re- 
garded as  furnishing  some  indication  both  of  the 
intellectual  and  moral  character.  Every  one  who 
goes  into  society,  and  w^ho  observes  at  all,  must 
receive  impressions  of  this  kind  involuntarily  and 
without  design.  It  may  even  be  said,  that  the 
first  dawnings  of  perception  and  reasoning  in  chil- 
dren exhibit  abundant  proof,  that  some  relation 
betw^een  the  dispositions  of  the  mind,  and  the 
features  of  the  countenance,  is  recognized  and  un- 
derstood by  them.  So  far,  then.  Physiognomy  has 
been  an  object  of  attention,  and  of  some  inquiry 
in  all  stages  of  human  knowledge. 

The  first  time  w^e  hear  of  this  subject  being 
studied  as  a  science,  is  about  the  time  of  Pytha- 
goras. It  is  said  to  have  been  much  cultivated  in 
Egypt  and  India  when  that  philosopher  visited 
those  countries,  and  to  have  been  brought  by  him 
into  Greece.  In  the  time  of  Socrates  physi- 
ognomy was  studied  and  adopted  as  a  profession.^ 
Plato  speaks  of  it  as  attended  to  by  the  students 
of  nature  in  his  day.  But  the  first  distinct  and 
formal  treatise  on  the  subject  is  by  Aristotle, 
whose  work,  as  it  displays  the  power  of  his  great 
mind,  so  it  may  be  considered  as  the  guide  to  all 
subsequent  inquiries,  and  the  basis  ot  every  phy- 

b  The  story  of  Zopiiyrus,  who  undertook  to  decide  on  ihc  character 
pf  Socrates,  by  inspecting  hi»  countenance,  is  well  known. 
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siognomical  treatise  that  has  shice  appeared.  After 
Aristotle,  his  disciple  Theophrastus  wrote  on 
physiognomy,  in  a  very  accurate  and  interesting 
manner.  He  was  succeeded  by  a  number  of  others 
less  conspicuous;  and,  indeed,  at  every  period  of 
the  history  of  Greece  and  Rome,  when  learning 
was  cultivated,  in  any  considerable  degree,  wc 
hear  something  of  men  who  employed  themselv^es 
in  investigating  and  teaching  this  science. 

But  w^hen  the  Roman  Empire  was  overthrown 
by  her  Northern  invaders,  and  when,  in  the  general 
wreck,  the  various  departments  of  philosophy  were 
buried  in  forgetfulness,  physiognomy  also  became, 
in  a  great  measure,  neglected  and  forgotten,  as  a 
specific  object  of  study.  For  a  number  of  centu- 
ries we  hear  little  or  nothing  about  it.  At  the 
beginning  of  the  sixteenth  century  we  find  it  again 
exciting  some  attention,  and  from  that  time  till  near 
the  close  of  the  seventeenth,  it  continued  to  be  a 
general  and  fasliionable  subject  of  inquiry.  Within 
that  period  the  writers  on  physiognomy  were  very 
numerous,  and  some  of  them  respectable  and  in- 
structive. 

There  was  one  circumstance,  however,  con- 
nected with  the  study  of  physiognomy,  wnthin  the 
period  last  mentioned,  which  served  to  throw  it 
into  a  kind  of  temporary  disgrace,  and  which  cer- 
tainly retarded  its  progress.  For  more  than  two 
centuries  after  the  revival  of  learning,  the  arts  of 
Magic ^  Alchemy,  and  Judicial  Astrology  w^ere 
fashionable  pursuits,  and  were  interwoven  with 
almost  every  other  object  of  study.  Unfortunately 
physiognomy  was  rarely  spoken  of,  or  investi- 
gated but  in  connection  with  those  play-things  of 
ancient  folly,  now  so  justly  ridiculed  and  exploded. 
From  the  middle  of  the  seventeenth  century  we 
may  date  the  downfal  of  the  reign  of  alchemy  and 
astrology,  and  with  theraj  as  one  of  the  sciences 
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denominated  Occult,  physiognomical  inquiries  for 
a  time  also  declined. 

Philosophers,  however,  soon  learned  to  distin- 
guish between  the  science  itself  and  that  perver- 
sion of  it  which  had  arisen  from  an  unnatural  con- 
nection. Accordingly,  early  in  the  century  under 
consideration,  it  was  taken  notice  of  respectfully 
by  Dr.  Gwither;''  and  afterwards,  in  a  still  more 
pointed  and  able  manner  by  Dr.  Parsons.''  Be- 
sides  these  British  wTiters,  Lancisius,  of  Italy; 
Haller,  of  Switzerland;  and  Buffon,  of  France, 
published  observations  on  certain  branches  of  the 
subject,  which  it  is  scarcely  necessary  to  say  were 
ingenious  and  interesting.  But  the  first  discussion 
relating  to  the  science  of  physiognomy,  in  the 
eighteenth  century,  which  excited  much  atten- 
tion, was  that  which  took  place  in  1769,  between 
M.  Pernetty  and  M.  Le  Catt,  and  recorded 
in  the  Alemairs  of  the  Academy  of  Sciences."  Both 
these  gentlemen  contended  for  the  reality  and  im- 
portance of  the  science;  but  differed  widely  with 
respect  to  its  principles  and  extent.  And  though, 
probably,  neither  was  entirely  correct  in  his  views, 
yet  they  doubtless  contributed  to  increase  the 
knowledge  and  study  of  the  subject. 

In  a  short  time  atter  the  discussion  in  France 
had  been  laid  before  the  public,  the  great  and  far- 
famed  work  of  M.  Lavater,  Dean  of  Zurich,  ap- 
peared. The  opinions  respecting  physiognomy 
which  he  had  been  for  some  time  divulc:in«:  in  con- 
versation,  and  aissemmating  m  fragments,  were 
collected  by  him  and  his  admirers  into  formal  and 
extensive  volumes.  This  is  certainly  the  most 
splendid  and  interesting  work  on  the  subject  that 
was  ever  published ;  and  the  deep  and  general  at- 

e  Philosophical  Transactions,  vol.  xviii. 
d  Human   Physiognomy  explained,    1 747- 

e  Mem.  AcuJ.  Scicn.  1769,  Mem.  4th  and  jtJi. 
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tention  which  it  has  excited  is  well  knowni.  Not 
only  in  Switzerland,  but  in  Germany,  in  France, 
in  Great-Britain,  and  indeed  throughout  the  lite- 
rary world,  it  has  been  read  with  a  degree  ot  ar- 
dour and  admiration,  seldom  bestow^ed  on  the 
productions  of  genius.  It  has  been  translated  into 
various  languages;  passed  through  an  astonishing 
number  of  editions;  and  though  now  somewhat 
diminished  in  popularity,  is  still  perused  with  high 
respect  and  pleasure.  That  the  illustrious  Swiss  is 
enthusiastic,  fanciful,  and  visionary;  that  his  works 
exhibit  a  singular  mixture  of  wonderful  discern- 
ment, plausible  conjectures,  and  laughable  dreams; 
and  that  he  gives  an  extension  and  importance  to 
the  subject  w^hich  few  will  allow,  seems  to  be  ge- 
nerally admitted  by  his  judicious  readers.  That  he 
carries  his  principles  to  an  extreme,  and  attempts  to 
confer  upon  his  rules  a  definiteness  and  precision 
little  short  of  ridiculous,  is  also  evident.  Still  there 
is,  doubtless,  much  reality  and  justness  in  his  sys- 
tem. And  he  often  displays  the  refined  accuracy 
of  a  most  delicate  observer,  together  with  the  en- 
lightened views  of  a  real  philosopher.^ 

The  method  of  illustrating  physiognomical  dis- 
cussions by  Engravings,  was  first  adopted  by  Bap- 
TisTA  PoRTA,^  oue  of  the  earliest  writers  on  the 
subject,  after  the  revival  of  letters.  The  en- 
gravings of  M.  Lavater  are  more  numerous, 
better  executed,  and,  consequently,  far  more  in- 
structive than  his.  Since  the  labours  of  this  amiable, 
pious,  and  ingenious  divine,  nothing  has  been 
done  in  the  science  of  physiognojny  worthy  of  be- 
ing recorded  as  new.  All,  therefore,  relating  to 
this  subject,  tliat  can  be  considered  as  peculiar  to 

/  Sec  his  Essays  on  Physiognojny.  Some  account  of  his  mode  of  thinking 
and  reasoning  on  the  subject  may  also  be  found  in  the  Encyclopedia,  from 
which  many  of  the  facts  above  stated  are  collected. 

g  A  philosopher  of  Naples^  who  flourished  about  the  middle  of  the  six- 
teenth century. 
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the  eighteenth  century,  is  the  revival  of  attention 
to  it;  the  detaching  it  from  the  disgraceful  con- 
nection in  which  it  had  previously  stood;  and  the 
exhibition  of  its  principles  in  a  more  popular  and 
splendid  manner.  But  sanguine  calculators  ima- 
gine that  a  foundation  has  been  recently  laid  for 
incomparably  greater  progress.  They  look  for- 
vv^ard  to  the  time,  when  the  students  of  this  sci- 
ence shall  carry  it  to  a  degree  of  perfection  of 
which  faint  ideas  only  can  now  be  formed  ;  when 
its  principles  shall  be  so  clearly  defined,  our  know- 
ledge of  its  laws  so  greatly  extended,  and  depart- 
ments, at  present  unknown,  so  fully  laid  open  to 
the  prying  eye  of  philosophy  as  to  render  it  one  of 
the  most  safe  standards  of  judgment,  and  one  of 
the  best  guides  of  action.  In  short,  many  have 
spoken  of  it  as  a  science  susceptible  of  mathema- 
tical certainty,  and  as  capable  of  endowing  man 
with  a  power  little  short  of  complete  intuition 
into  the  hearts,  intentions,  and  talents  of  his 
fellow- men. 

It  may  well  be  doubted  whether  these  antici- 
pations be  not  altogether  extravagant  and  vain. 
To  set  bounds  to  the  progress  of  science  is  im- 
possible. We  can  only  say,  that  its  cultivators 
and  improvers  being  finite  creatures,  there  must 
be  limits  somewhere  beyond  which  they  cannot 
hope  to  advance.  And  though  some  further  im- 
provements in  physiognomy  may  be  with  reasoa 
expected,  yet  several  considerations  concur  to 
render  it  probable,  that  these  improvements  must 
ever  fall  far  short  of  the  point  to  which  many  ex- 
tend their  views.  Mankind  have  been  long  em- 
ployed in  investigating  the  subject,  without  making 
any  signal  or  important  advances  in  their  know- 
ledge of  its  nature  and  principles.  There  seems 
to  be  little  room,  in  this  field  of  investigation,  for 
those  experiments  and  discoveries,  which  have  so 
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brilliantly  and  profitably  abounded  in  many  others. 
But,  above  ail,  to  look  forward  to  a  period  when 
physiognomy  shall  be  so  generally  and  perfectly 
understood,  as  to  furnish  mankind  with  a  plain 
and  infallible  criterion,  by  which,  in  all  cases,  to 
ascertain  precisely  the  talents  and  the  disposition 
of  each  other,  is  to  think  of  invading  the  prerogative 
of  Omniscience,  and  acquiring  an  instrument  sub- 
versive of  human  society.  And  even  if  w^e  could 
suppose  such  progress  in  this  science  within  the 
bounds  of  probability,  we  must  believe  that  the 
arts  of  concealment,  deception,  and  every  conco- 
mitant of  artifice  and  false  refinement  will,  at  the 
same  time,  make  equal  progress,  and  thus  leave 
us  in  the  same  relative  situation  as  at  present* 
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The  author  had  no  opportuniti/  of  putting  his  mariuscript 
into  the  hands  of  even  a  single  friend,  before  it  zms  corn- 
miitted  to  the  press.  Indeed,  a  great  part  of  it  was  prepared 
only  in  small  portio7is,  as  called  for  hy  the  printer,  and 
frequently  amidst  the  hurry  and  fatigue  of  other  employ- 
onents.  The  printed  sheets,  however,  have  been  sub- 
mitted to  the  perusal  of  soine  friends,  who  were  good 
enough  to  make  a  number  of  remarks,  which  would  pro- 
bably have  been  7nore  7tumerous  had  time  been  afforded 
for  a  more  attentive  e.vamination.  These  remarks,  to- 
gether with  the  result  of  the  author'' s  more  attentive  read- 
ing, and  second  thoughts,  he  tkinksproper  to  annex  in  the 
following  notes. 


NOTES  ON  CHAPTER  I. 
llutchinsonian  Philosophy,    p.  15. 

1  HE  following  compendious  view  of  the  system  of  J.  Hut- 
chinson, Esquire,  as  it  respects  Natural  Philosophy,  is 
extracted  from  a  Letter  to  a  Bishop,  concerning  some  im- 
portant  Discoveries  in  Philosophy  and  Theology,  by  the 
Right  Honourable  Duncan  Forbes,  President  of  the  Court 
of  Session  in  Scotland.  As  this  gentleman  appears  to  have 
been  favourable  to  the  llutchinsonian  Philosophy,  and  had 
doubtless  devoted  much  attention  to  it,  he  may  be  supposed 
by  some  to  give  a  more  satisfactory  account  of  it  than  that 
which  is  exhibited  in  the  page  above  referred  to. 

**  Th.e  first  thing  that  is  met  with  in  the  books  of  Moses  is 
an  assertion  that  God  created  the  heavens  and  the  eanli,  which 
is  followed  by  a  particular  account  of  the  order  and  manner  of 
the  formation  of  all  that  was  created,  till  the  work  was  per- 
fected. After  which,  God  is  said  to  have  rested ;  and  our 
author  asserts,  that  it  is  also  said,  the  perfect  machine,  then 
left  to  itself,  carried  on  all  the  operations  in  this  system,  by 
certain  known  laws  of  mechanism,  explained  by  Moses,  and 
throughout  the  Scriptures  by  the  other  inspired  penmen. 

"  The  sum  of  what  our  author  avers  to  be  the  doctrine  of 
the  Scriptures,  on  this  head,  is,  that,  besides  the  differently 
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formed  particles,  of  which  this  earth,  and  the  several  metals, 
minerals,  and  other  solid  substances  in  it,  and  in  the  other 
solid  orbs,  arc  composed,  God  at  first  created  ail  that  subtile 
fluid  which  now  is,  and  from  the  creation  has  been,  in  the 
condition  of  fire,  light,  or  air,  and  goes  under  the  name  of 
the  Heavens. 

"  llie  particles  of  this  fluid  (vyhichour  author  calls  atoms), 
when  they  are  single  and  uncompounded,  are  inconceivably- 
minute,  and  so  subtile  as  to  pervade  the  pores  of  all  substances 
whatever,  whether  solid  or  fluid,  without  any  great  difliculty 
or  resistance  :  when  they  are  pushed  forward  in  straight  lines, 
by  the  action  of  fire,  or  are  reflected  or  refracted  in  straight 
lines,  they  produce  light,  and  are  so  called;  but  when  the 
interposition  of  any  opaque  body  hinders  their  progress  in 
straight  lines,  they  pass,  but  cease  to  produce  light. 

"  These  particles  or  atoms,  which,  when  moving  in  straight 
lines,  produce  light,  and,  if  collected  and  put  into  another 
sort  of  motion,  would  produce  heat  and  fire,  are,  as  our  au- 
thor insists,  when  the  force  impelling  them  ceases  to  act  with 
vigour,  and  when  their  motion  is  retarded,  so  made,  that  they 
are  apt  to  adhere  in  small  masses  or  grains,  which  the  author 
calls  spirit  or  air,  and  is  of  the  same  kind  and  texture  with  that 
air  which  we  daily  breathe,  and  which  we  feel  in  wind  when 
it  blows. 

"  The  sun,  which  our  author  places  at  the  centre  of  this 
system,  is  an  orb  included  in  a  vast  collection  of  this  subtile 
matter  in  the  action  of  fire,  which  continually  melts  down  all 
the  air  that  is  brought  into  It  by  the  powerful  action  of  the 
firmament  or  expansion,  hereafter  to  be  explained,  into  the 
subtile  matter  just  mentioned;  and  with  an  immense  force 
sends  forth,  in  perpetual  streams  of  light,  tills  same  subtile 
matter,  so  melted  down,  to  die  circumference  of  this  system, 
which  the  author  says  Is  bounded,  as  he  avers  the  space  com^ 
prehended  within  It  is  absolutely  full. 

"  I'he  matter  thus  melted  down  at  the  orb  of  the  sun  into 
light  must,  as  every  thing  Is  full,  either  stand  still  or  make 
its  way  outwards  to  the  circumference,  being  forced  by  the 
particles  which  are  concreted  Into  air  at  the  utmost  extremi- 
ties; and  return  towards  the  sun,  where  the  fluid  being  most 
subtile,  gives  least  resistance,  and  take  up  the  place  that  die 
light  left. 

"  And  therefore  this  endless  uninterrupted  flux  of  mattei,- 
from  the  sun  In  light,  in  place  of  being  an  expense  that  should 
destroy  that  orb  (which  our  author  takes  to  be  an  Insupporc^ 
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able  objection  to  Sir  Isaac  New  to  n\'i  scheme)  Is  the  very  means 
of  preserving  it,  and  every  thing  else  in  this  system,  in  its  ac- 
tion and  vigour,  by  pressing  back  perpetual  supplies  of  air  to 
be  melted  down  into  light,  and  thereby  jiroduccs  a  continual 
circulation.  These  perpetual  fluxes  or  tides  of  matter  out- 
wards and  inwards,  in  every  point,  from  the  centre  to  the  cir- 
cumference, mechanically,  and  necessarily,  as  our  author  in- 
sists, produce  that  constant  gyration  in  the  earth  and  the 
planets  round  their  own  centres,  and  round  the  sun ;  and  ho 
avers,  though  he  has  not  yet  thouglit  fit  to  explain  it,  thiit  the 
same  principle,  with  some  circumstances,  arising  from  the 
situation  and  fluxes  of  light  coming  from  the  other  orbs,  will 
account  also  for  the  motions  of  the  moon. 

"  Besides  the  rotation  of  the  orbs,  the  author  affirms  that 
the  adverse  motions  of  the  light  pushing  towards  the  circum- 
ference, and  the  air  pushing  towards  the  centre  with  immense 
force,  form  a  general  expansion  (as  he  translates  the  word  ren- 
dered firmament)  which  brings  that  stress  or  compressure  on 
all  bodies  it  meets  with,  that  binds  together  solids,  keeps  fluids 
as  they  were,  causes  the  variation  of  times  and  seasons,  the 
raising  of  water,  the  production  of  vegetables  and  animals,  and, 
in  short,  produces  all  the  effects  falsely  ascribed  to  gravity  or 
attraction ;  continues  motion  without  the  assistance  of  the  un- 
mechanical  principle  of  projection ;  produces,  supplies,  and 
supports  vegetables,  fruits,  and  animals;  in  short,  produces  al- 
most all  the  effects  and  pha^nomena  in  nature." 


Parkiiurst,  Horne,  and  Jones,  Ilutchinsonians.  p.  17. 

In  this  passage  I  have  scarcely  done  justice  to  tlicsc  truly 
learned,  pious,  and  excellent  divines  of  the  Church  of  Enc^land, 
in  representing  them,  without  qualification,  as  having  adopted 
the  philosophy  of  Hutchinson.  Though  they  all  went  a 
considerable  length  in  embracing  the  opinions  of  that  singular 
man;  yet  they  were  none  of  them  thorough  IJiitchinsouans, 
IVrhaps  the  most  satisfactory  information  on  this  subject  may 
be  obtained  from  the  perusal  of  Mr.  Jones's  Mctjwirs  of  the 
Life,  Sludics  and  Writings  of  Bisiiop  Horne. 

'I'he  philosophical  works  of  the  Rev.  Mr.  Jones  deserve 
to  be  mentioned  with  great  respect,  in  this  class  of  writings 
which  belong  to  the  eighteentli  century.  On  a  variety  of 
subjects  I  am  far  from  agreeing  witli  him  in  opinion;  but  his 
learning,  his  ingenuity,  his  love  o^  truth,  and  partit-ularly 
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the  zeal  and  success  with  which  he  shows  the  consistency  be- 
tween true  philosophy  and  revelation,  entitle  him  to  the  vene- 
ration and  gratitude  of  all  good  men. 

In  representing  both  the  knowledge  and  the  admiration  of 
Hutchinson's  voluminous  writings,  as  having  nearly  dis- 
appeared before  the  end  of  the  century,  it  is  possible  that  the 
fact  is  stated  rather  too  strongly.  It  is  believed,  however, 
that  very  few  gentlemen  now  living  in  Great-Britain,  who 
hold  a  respectable  rank  in  the  scientific  world,  either  embrace 
the  opinions  of  Hutchinson,  or  study  his  works. 

It  is  not  easy  to  account  for  the  prejudices  entertained  by 
Hutchinson  and  his  followers  against  the  philosophy  of 
Newton,  as  if  it  were  hostile  to  revelation  ;  and,  above  all,  for 
the  suspicion  indulged  by  him,  that  SirlsA  ac  and  Dr.  Clarke 
had  formed  a  design,  "  by  introducing  certain  speculations, 
founded  on  their  new  mode  of  philosophising,  to  undermine 
and  overthrow  the  dieology  of  scripture,  and  to  bring  in  the 
heathen  Jupiter,  or  the  stoical  Anima  Mundi into  the  place  of 
the  true  God."  It  is  believed  that  nothing  was  further  from 
the  minds  of  those  great  men,  than  to  represent  matter  as  possess- 
ing inherent  activity.  If  any  who  profess  to  be  their  followers 
be  chargeable  with  falling  into  this  error,  none  can  be  too 
severe  upon  the  atheistical  tenet.  In  the  Newtonian  system 
t\\G  attraction^scnh^(\  to  all  matter  is  not  ^.n  independent prin^ 
ciple  or  agents  but  simply  2ifact,  referred  for  its  first  and  con- 
tinued existence  to  the  immediate  power  of  God.  If  either 
class  of  pliilosophers  be  chargeable  with  going  too  far  in  at- 
tempting to  ascertain  causes,  and  in  ascribing  agencies  to  ma- 
terial objects,  it  appears  to  me  to  be  the  liutchinsonians. 


Boscovich.  p.  19. 

Roger  Joseph  Boscovich:  was  born  at  Ragusa,  May  1 1 , 
1711,  and  died  at  Milan,  February  13,  1787.  His  learning 
and  talents  are  universally  acknowledged.  And  he  is  repre- 
sented as  "  unstained  in  his  morals,  sincerely  attached  to  the 
Christian  religion,  and  exact  in  the  performance  of  all  Chris  - 
tian  duties,  as  became  a  Catholic  priest."  His  publications  ou 
Mathematics,  Optics,  Astvonomij,  Ihjdronamics,  &c.  ren- 
der him  one  of  the  most  distinguished  men  of  the  age. 

The  friends  of  the  Theory  of  Natural  Philosophy  laid  be- 
fore the  public  by  this  celebrated  Italian,  speak  of  it  in  the' 
highest  terms,  and  consider  it  as  one  of  tlie  noblest  efforts  of 
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modern  genius.  It  has  been  substantially  adopted,  by  Mr. 
MiTCHEL,  of  Great-Britain,  by  Dr.  Priestley,  and  by 
some  other  distinguislied  writers  on  the  physical  sciences,  who 
all  regard  it  as  relieving  philoso[)hy  from  many  pressing  dlf5- 
culties,  and  opening  the  way  to  much  new  and  important 
light.  One  great  objection  to  this  system  immediately  pre- 
sents itself  to  the  mind,  and  has  been  forcibly  urged  against  it, 
viz.  If  every  particle  of  matter  be  strictly  incxtendcd,  where- 
in does  it  differ  from  that  eiis  rationis,  a  mathematical  point, 
without  parts  or  magnitude  ?  or  rather,  wherein  docs  it  differ 
from  a  mere  point  of  space?  Will  not  the  adoption  of  this 
system  conduct  its  advocate  a  step  furdier,  and  lay  him  under 
the  necessity  of  denying  the  real  existence  oi:\.  material  world, 
and  of  supposing  that  what  we  call  by  tliat  name  is  a  mere 
system  of  attractions  and  repulsions,  without  any  substance 
in  which  they  can  inliere  ?  It  is  proper  to  observe,  that  Bos- 
coviCH  was  aware  of  this  objection,  and  answered  it  by  de- 
nying that  extension  is  a  necessary  attribute  of  matter.  But  is 
not  this  a  petitio  principii?  And  if  it  be  admitted,  we  may 
well  ask,  wherein  does  matter^  according  to  this  philosopher, 
differ  from  spirit? 

Leibnitz  had  taught  before  Boscovich  that  the  iirsl: 
principles  of  matter  are  inextcnded  points.  The  principal 
difference  between  the  moimds  of  the  former,  and  the  inex^' 
tended  atoms  of  the  latter,  lies  in  the  qualities  or  forces  with 
which  tliey  are  represented  as  endowed.  The  attractive  and 
repulsive  powers  of  Boscovich  differ  materially  from  the 
active  and  perceptive  powers  of  Leibnitz,  which  he  con- 
sidered as  sufficient  not  only  to  actuate  the  monad  at  a  parti- 
cular point  of  time,  but  also  to  produce  all  the  changes  which 
it  undergoes  from  the  beginning  to  eternity. 

Boscovich  seems  to  have  been  tlie  first  of  mankind  who 
rejected  all  immediate  contact  between  bodies,  and  their  con- 
stituent particles.  In  this  way  he  got  rid  of  the  difficulty  of 
supposing  an  extended  substance  to  be  made  up  of  inextcnded 
points.  Leibnitz,  by  not  resorting  to  the  sy.me hold  doc- 
irine,  left  this  difficulty  lying  in  all  its  force  against  his  system. 


Electricity,    p.  25. 

My  friend,  Peter  Wilson,  LL.  D.  tlie  learned  and  ev:- 
cellcnt  Piofessor  of  die  Latin  and  Greek  Languages  in  Colum- 
bia College,  has  suggested  to  me  that,  in  detailing  tlie  cxpe- 
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riments  and  discoveries  of  Dr.  Franklin,  in  Electricity,  I 
have  scarcely  done  justice  to  his  friends  and  coadjutors  in  this 
inquiry,  particularly  Mr.  Ebenezpjr  Kinnersley,  who 
made  several  valuable  discoveries,  and  inany  new  experi- 
ments. This  remark  appears  to  be  so  just,  that  I  cannot 
avoid  taking  some  notice  of  it.  'I'he  reader  who  is  desirous  of 
seeing  what  is  due  to  Mr.  Kinnersley,  for  the  important 
aid  which  he  afforded  to  Dr..  Franklin  in  his  investigations, 
will  do  well  to  peruse  the  Experiments  and  Observations  on 
Eleetrieitij,  &c.  by  Benjamin  Franklin,  LL.  D.  and 
F.  R.  S.  London.  4to.  1769.  In  this  work  tiie  Doctor  makes 
many  acknowledgments  to  Mr.  Kinnersley,  as  also  to  his 
friends,  Mr.  Thomas  Hopkinson,  Mr.  Philip  Sync,  and 
others. 

The  following  account  of  experiments  on  the  influence  of 
electricity  in  forwarding  the  germination  and  growth  of  plants, 
is  extracted  from  the  Botanie  Garden,  part  ] .  canto  i.  note. 

"  The  influence  of  electricity  in  forwarding  the  germination 
of  plants,  and  their  growth,  seems  to  be  pretty  well  established, 
though  M.  Ingenhouz  did  not  succeed  in  his  experiments, 
and  thence  doubts  the  success  of  those  of  others;  and  though 
M.  RouLAND,  from  his  new  experiments,  believes  that 
neither  positive  nor  negative  electricity  increases  vegetation, 
both  which  philosophers  had  previously  been  supporters  of  the 
contrary  doctrine  ;  for  many  other  naturalists  have  since  re- 
peated their  experiments  relative  to  this  object,  and  their  new 
results  have  confirmed  their  former  ones.  M.  D'Ormoy, 
and  the  tv^'o  Roziers,  have  found  the  same  success  in  numer- 
ous experiments  which  they  have  made  in  the  last  two  years; 
and  NI.  Carmoy  has  shown,  in  a  convincing  manner,  that 
electricity  accelerates  germination. 

"  i\I.  D'Ormoy  not  only  found  various  seeds  to  vegetate 
sooner,  and  to  grow  taller,  which  were  put  upon  his  insulated 
table,  and  supplied  with  electricity,  but  also,  that  silk-worms 
began  to  spin  miich  sooner  which  were  kept  electrified,  than 
those  of  the  same  hatch  which  were  kept  in  the  same  place 
and  manner,  except  that  they  were  not  electrifi-ed.  These  ex- 
jxTiments  of  M.  D'Ormoy  are  detailed  at  length  in  the  Jour- 
nal de  Physique  of  Rozier,   torn.  xxxv.  p.  270. 

"  M.  Bartholon,  who  had  before  written  a  tract  on  this 
subject,  and  proposed  ingenious  methods  for  applying  elec- 
tricity to  agriculture  and  gardening,  has  also  repeated  a  numer- 
ous set  of  experiments;  and  shows  both  that  natural  electri- 
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city,  as  well  as  the  artificial,  increases  the  growth  of  plants, 
and  the  germination  of  seeds;  and  opposes  M.  Ingenhouz 
bv  very  numerous  and  conclusive  facts.  Ibid.  torn.  xxxv. 
p.' 401. 

"  Since,  by  the  late  discoveries  or  opinions  of  the  Chemists, 
there  is  reason  to  believe  that  water  is  decomposed  in  the  ves- 
sels of  vegetables  ;  and  that  the  hydrogen,  or  inflammable  air, 
of  which  it  in  part  consists,  contributes  to  the  nourishment 
of  the  plant,  and  to  the  production  of  its  oils,  resins,  gums, 
sugar,  hcc.  and,  lastly,  as  electricity  decomposes  water  into 
these  two  airs,  termed  oxygen  and  hydrogen,  there  is  a  power- 
ful analogy  to  induce  us  to  believe  that  it  accelerates,  or  con- 
tributes to  the  growth  of  vegetation,  and,  like  heat,  may  pos- 
sibly enter  into  combination  with  many  bodies,  or  form  the 
basis  of  some  yet  unanalized  acid." 

For  a  number  of  years  after  the  experiments  of  Mr.  Maim- 
BRAY,  and  the  Abbe  No i  let,  by  which  it  appeared  that 
electricity  had  been  found  to  forward  the  germination  and 
growth  of  vegetables,  there  was  no  doubt  enleriained  of  the 
truth  of  their  doctrine.  It  remained  uncontradicted  until  Mr. 
SwANKHARDT  published  the  facts  which  he  had  learned  from 
Mr.  Inge N HO u 2.  Since  that  time  the  number  of  sceptics 
or  opposers  has  increased ;  and  it  seems  to  be  now  doubtful 
whether  the  first  experimenters  on  this  subject  were  not  mis- 
taken.— M.  Sennebier,  in  a  late  work,  concludes  that  the 
influence  of  the  electric  fluid  on  vegetables  is  at  least  dubious. 
—See  Pht/siologie  Vegetale^  &c.  torn.  iii.  p.  399. 

Controversy  respecting  the  Franklinian  Theory,  p.  2Q, 

The  principal  advocates  of  the  Franklinian  theory^  viz. 
that  all  the  phenomena  of  electricity  may  be  accounted  for 
by  the  different  states  and  operations  of  one  homogeneous 
fluid,  are  Canton,  Le  Roy,  Priestley,  Henley,  Bec- 
CARiA,  CwALLo,  MoRGAN,  and  several  Others.  To  the 
class  of  those  who  reject  this  theory,  and  consider  the  agency 
of  two  electric  fluids  as  necessary  to  be  supposed,  belong 
Symmer,  Eeles,  Cigna,  Adams,  Cuthbertson,  Dar- 
win, Brooke,  and  several  other  distinguished  writers  oa 
this  subject. 

Those  who  adopt  the  opinion  tliat  there  arc  ixco  electric 
fluids,  are,  however,  by  no  means  agreed  among  themselves. 
Some,  as  Symmer,  Eeles,  Adams,  6cc.  believe  in  two 

3L 
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fluids,  which  operate  on  each  other,  and  on  other  bodied,, 
upon  meckanical  principles.  They  suppose  that  these  are 
two  distinct,  positive,  and  active  powers,  which  equally  and 
strongly  attract  and  condense  each  other;  that  they  exist  to- 
gether'in  all  bodies,  in  their  natural  state,  conjoined;  but 
that  their  electric  signs,  or  what  we  call  electricity,  only  be- 
come sensible  in  consequence  of  the  separation  of  these  two 
powers.  That,  while  united,  they  are  latent  and  invisible; 
but  when  separated  they  become  immediately  visible  and  ac- 
tive. These  two  fluids  or  powers  are  called  Vitreous  and 
Besinoiis  electricities. — See  Eeles's  Philosophical  Essat/s^ 
1771,  and  Adams's  Lectures. 

There  are  others  who  explain  the  phenomena  of  electricity 
upon  chemical  principles.  They  also  believe  in  the  existence 
of  two  distinct  and  positive  fluids ;  but  instead  of  a  mechanical 
operation,  they  consider  all  their  sensible  eflPects  as  arising 
from  chemical  affinity  and  union.  The  following  theory  of 
Dr.  Darwin  may  serve  as  a  specimen  of  chemical  electricity. 
— See  Temple  of  Nature,  Additional  Notes,  p.  46.  4to. 
Lond.  1803. 

1.  There  are  two  kinds  of  electric  ether,  which  exist  ei- 
ther separately  or  in  combination.  That  which  is  accu- 
mulated on  the  surface  of  smooth  glass,  when  rubbed  with 
a  cushion,  is  here  termed  vitreous  ether ;  and  that  which  is 
accumulated  on  the  surface  of  resin,  or  sealing-wax,  when 
rubbed  in  like  manner,  is  here  termed  resijious  ether;  and  a 
combination  of  them,  as  in  their  usual  state,  may  be  termed 
neutral  electric  ethers* 

2.  Atmospheres  of  vitreous,  or  of  resinous,  or  of  neutral 
electricity,  surround  ail  separate  bodies,  are  attracted  by 
them,  and  permeate  those  which  are  called  conductors,  as 
metallic,  aqueous,  and  carbonic  substances;  but  will  not 
permeate  those  which  are  called  non-conductors,  as  air,  glass, 
silk,  resin,  sulphur. 

3.  The  particles  of  vitreous  ether  strongly  repel  each  other, 
but  attract  the  particles  of  resinous  ether,  and  vice  versa. 
When  the  two  electric  ethers  unite,  a  chemical  explosion  oc- 
curs, in  some  respects  like  that  of  gunpowder,  light  and  heat 
are  liberated,  and  rend  or  fuse  the  bodies  which  they  occupy. 

4.  Glass  holds  within  it,  in  combination,  much  resinous 
electric  ether,  which  constitutes  a  part  of  it,  and  which  more 
forcibly  attracts  vitreous  electric  ether  from  surrounding 
bodies,  which  stands  on  it,  mixed  with  a  less  proportion  of 
resinous  ether,  like  an  atmosphere,  but  cannot  unite  with  the 
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resinous  etlicr,  which  is  combined  witli  the  glass.  And  resin, 
on  the  contrary,  liolds  within  it,  in  combination,  much  vitreous 
electric  ether,  which  constitutes  a  part  of  it,  and  which  more 
forcibly  attracts  resinous  electric  ether  from  surrounding  bo- 
dies, which  stands  on  it,  mixed  with  a  less  proportion  of  vi- 
treous ether,  like  an  atmosphere,  but  cannot  unite  with  the 
vitreous  ether  which  is  combined  with  the  resin. 

5.  Hence  the  non-conductors  of  electricity  are  of  two 
kinds,  and  opposite  to  each  other;  the  one  class  of  the  vi- 
treous, the  other  of  the  resinous.  But  the  most  perfect  con- 
ductors, such  as  metal,  water,  and  charcoal,  having  neither 
kind  of  electric  ether  combined  with  them,  though  sur^ 
rounded  with  both,  suffer  both  kinds  to  pass  through  them 
easily. 

6.  Great  accumulation  or  condensation  of  the  separate 
electric  ethers  attract  each  other  so  strongly  that  they  will 
break  a  passage  through  non-conducting  bodies.  Hence  trees 
and  stone  walls  are  rent  by  lightning. 

7.  When  artificial  or  natural  accumulations  of  these  sepa- 
rate ethers  are  in  very  small  quantity  or  intensity,  they  pass 
slowly,  and  with  difficulty,  from  one  body  to  another,  and 
require  the  best  conductors  for  this  purpose.  Whence  many 
of  the  phenomena  of  the  Torpedo,  or  Gi/mnotus,  and  of 
Galvanism. 

8.  The  electric  ethers  may  be  separately  accumulated  by 
the  contact  of  conductors  with  non-conductors — by  vicinity 
of  the  two  ethers — by  heat — and  by  decomposition. 

9.  When  these  two  ethers  unite  suddenly,  and  with  ex- 
plosion, a  liberation  of  light  and  heat  takes  place,  as  in  all 
chemical  explosions.  Accordingly  it  is  said  that  a  smell  is 
perceptible  from  electric  sparks,  and  even  a  taste,  which  must 
be  supposed  to  arise  from  new  combinations  or  decomposi^ 
tions. 

The  theory  founded  on  the  principles  above  stated  is  sup- 
posed, by  those  who  adopt  it,  to  solve  many  difficulties  which 
ran  scarcely  be  accounted  for  on  the  theory  of  Franklin. 
To  say  that  the  former  mode  of  accounting  for  the  electrical 
phenomena  will  probably  be  found  the  true  one,  would  be, 
in  the  present  state  of  our  knowledge,  to  pronounce  rashly; 
but  if  this  subject  should  ever  be  developed,  it  will  probably 
be  found  that  Electricity  ought  to  be  considered  as  a  branch 
of  Chemistry ;  that  its  phenomena  result  from  the  union  of 
two  substances,  by  the  chemical  combination  of  which  ex^ 
plosion  is  produced,  and  light  and  heat  are  liberated* 
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'  Dr.  GiBBES,  of  Great-Britain,  also  adopts  u  chemical 
theory  of  electricity.  He  supposes  that  oxygen  gas  is  pro- 
duced by  the  union  of  positive  elect r id tjj  w'nh  yxiiicr;  and 
hydrogen  gas  by  the  union  of  negative  electricitij  with  wa- 
ter; and  that  water,  uniting  in  different  proportions  with  the 
two  electricities,  is  the  ponderable  part  of  all  the  elastic 
fluids.  He  asserts  that,  by  the  positive  electricity ^  metals  are 
oxy dated,  and  blue  vegetable  colours  reddened ;  and  also  that 
the  acidifying  effect  of  electric  commotions  in  the  atmos- 
phere, on  weak  fermented  liquors,  is  unquestionable.  On  the 
other  hand,  according  to  this  writer,  by  negative  electricity  the 
vegetable  blue  is  restored,  and  the  oxydated  metal  revived. 

These  circumstances,  among  others,  lead  Dr.  Gibbes  to 
conclude  that,  when  hydrogen  gas  is  produced  by  the  affu- 
sion of  water  on  red-hot  metal,  and  the  metal  is  at  the  s^me 
time  oxydated,  a  decomposition  of  fire  rather  than  of  X€ater\\2is 
taken  place;  that  the  hot  metal  has  parted  with  negative  elec- 
tricity, wliich,  uniting  with  a  small  proportion  of  the  water, 
lias  formed  hydrogen  gas ;  that  a  greater  proportion  of  the 
water  has  united  with  the  positive  electricity,  and  entered,  as 
oxygen  gas,  into  combination  with  the  metal.  When  the 
two  gases  are  inflamed  together,  the  spark  attracts  to  itself, 
in  due  proportions,  the  two  electricities  contained  in  the  two 
gases,  which  unite  with  explosion,  and  produce  fire.  The 
■water  with  which  they  were  before  combined  is  of  course  de- 
posited. 

The  reason  why  inflammable  substances  burn  in  oxygen 
gas,  and  not  in  hydrogen,  Dr.  Gibbes  supposes  to  be  that 
negative  electricity  greatly  prevails  In  all  inflammable  sub- 
stances. Neither  of  the  gases  can  be  Inflamed  separately, 
because  fire  depends  on  the  union  of  the  two  electricities; 
and  such  union  cannot  be  effected  unless  both  are  present  in 
due  proportion. 

Dr.  Gibbes  supposes  that  the  further  illustration  of  the 
effects  of  the  two  electricities  as  chemical  agents,  will  set 
aside  some  of  the  leading  doctrines  of  the  Lavoisierian  theory, 
and  afford  an  easy  solution  of  certain  phenomena  which  that 
theory  cannot  explain. 

It  is  a  curious  fact  that  Dr.  GibBes,  in  supposing  that  oxy- 
gen gas  Is  produced  by  the  union  of  positive  electricity  with 
water,  and  that  hydrogen  gas  is  produced  by  the  union  of 
negative  electricity  with  water,  was  anticipated  by  Dr. 
Priestley.^ — See  his  letter  to  Dr.  Woodhouse,  Sept.  16, 
1801,  in  the  Medical  Repository ^  vol.  v.  p.  158. 
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>Eptnus'5  Theory  of  Electriciti/.  p.  26. 

Mr.  yEpiNUs,  of  the  Imperial  Academy  of  Sr.  Petcisburgh, 
has  attempted  to  class  ihc  phenomena  of  Electricity  and 
Magnetism  in  a  mathematical  method.  In  the  course  of 
his  work  he  gives  some  views  of  the  subject,  which  are 
new,  and  highly  ingenious,  and,  as  some  good  judges  sup- 
pose, calculated  to  surmount  many  difficulties,  and  t(;  an- 
swer many  questions  which  occur  in  considering  the  Frank- 
linian  theory. — The  leading  principles  of  his  plan  are  com- 
prehended in  the  following  propositions. 

The  phenomena  of  electricity  are  produced  by  a  fluid  of 
peculiar  nature,  and  therefore  called  the  Electric  jiuid^  hav- 
ing the  following  properties. 

1 .  Its  particles  repel  each  other  with  a  force  decreasing  as 
the  distances  Increase. 

2.  Its  particles  attract  the  particles  of  some  ingredients  in 
all  other  bodies,  with  a  force  decreasing,  according  to  the 
same  law,  with  an  increase  of  distance;  and  this  attraction  is 
mutual. 

3.  The  electric  fluid  is  dispersed  in  the  pores  of  other  bo- 
dies, and  moves  with  various  degrees  of  facility  through  the 
pores  of  dilxerent  kinds  of  matter.  In  those  bodies  which 
we  call  non-tlectrics^  such  as  water,  or  metals,  it  moves 
without  any  perceivable  obstruction;  but  in  glass,  resins,  and 
all  bodies  called  electrics,  it  moves  with  very  great  difficulty, 
or  is  altogether  immoveable. 

4.  The  phenomena  of  electricity  are  of  two  kinds: — 1. 
Such  as  arise  fiom  the  actual  motion  of  the  fluid  from  a 
body  containing  more,  into  one  containing  less  of  it.  2. 
Such  as  do  not  immediarely  arise  from  this  transference,  but 
are  instances  of  its  attraction  and  repulsion. 

These  principles  are  applied  at  great  length,  and  with  a 
pleasing  degree  of  precision,  by  the  ingenious  theorist,  to  the 
Ley  den  Phial,  and  to  the  various  phenomena  of  electric  at- 
traction and  repulsion.  It  will  be  readily  seen  that  ^Epinus 
adopts,  in  substance,  the  theory  of  Frankt.in,  of  wliich,  in 
some  particulars,  he  presents  new  and  more  satisfactory  views 
than  the  American  philosopher.  In  the  sixty-first  volume  of 
the  Philosophical  Transactions  there  is  a  Dissertation,  by  the 
Hon.  Mr.  Cavendish,  on  this  subject,  which  he  considers 
as  an  extension  and  more  accurate  application  of  .-Epinus's 
theory. 
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Galvanism. 
Gi/mnoius  Electriciis^  Torpedo,  S(c.  p.  28. 

The  Gymnoius  Electricus  is  a  native  of  the  river  of  Su- 
rinam, in  South-America.  Those  which  were  carried  to 
England  about  eight  years  ago  were  about  three  or  four 
feet  long,  and  gave  an  electric  shock,  by  putting  one  finger 
on  the  back,  near  its  head,  and  another  of  the  opposite 
hand  into  the  water  near  its  tail.  In  their  native  country 
they  are  said  to  exceed  twenty  feet  in  length,  and  kill  any 
man  who  approaches  them  in  an  hostile  manner.  It  is  not 
only  to  escape  its  enemies  that  this  surprising  power  of  the 
fish  is  used,  but  also  to  take  its  prey;  which  it  does  by  be- 
numbing them,  and  then  devouring  them  before  they  have 
time  to  recover,  or  by  perfectly  killing  them  at  once ;  for 
the  quantity  of  the  power  seems  to  be  determined  by  the 
will  of  the  animal;  as  it  sometimes  strikes  a  fish  twice  before 
it  is  sufficiently  benumbed  to  be  easily  swallowed. 

The  organs  productive  of  this  wonderful  accumulation  of 
electric  matter  have  been  accurately  dissected  and  described 
by  Mr.  J.  Hunter,  Pliilos,  Trans,  vol.  Ixv.  and  are  so 
divided  by  membranes  as  to  compose  a  very  extensive  sur- 
face, and  are  supplied  with  many  pairs  of  nerves,  larger  than 
any  other  nerves  of  the  body:  but  how  so  large  a  quantity  is 
so  quickly  accumulated  as  to  produce  such  amazing  effects 
in  a  fluid  ill  adapted  for  the  purpose,  is  not  yet  satisfactorily 
explained.  The  Torpedo  possesses  a  similar  power  in  a  less 
degree,  as  was  shown  by  Mr.  Waich,  and  another  fish 
lately  described  by  Mr.  Paterson.  Fhil.  Trans,  vol.  Ixxvi, 
Botanic  Gardc?iy  Part  I.  Canto  i.  p.  12,  note. 


Late  Discoveries  in  Galvanism,  p.  30. 

Four  epochas  may  be  observed  in  the  history  of  Galvan-* 
ism,  each  of  them  distinguished  by  the  developement  of  im- 
])ortant  facts.  The  frst  was  formed  by  the  publication  of 
the  fundamental  Galvanic  fact,  viz.  the  production  of  mus- 
cular contraction  by  the  application  of  metals  to  the  nerves 
and  muscles  of  animals,  and  which  was  entirely  limited  to 
organized  bodies.  The  second  may  be  derived  from  the  dis- 
covery of  the  Galvanic  influence  in  inorganic  matter.     The 
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tesearches  of  Faeroni,  Dr.  Ash,  and  Creve,  exhibiting 
the  peculiar  action  of  metals  in  contact  with  each  other  upon 
water,  demonstrated  the  production  of  the  Galvanic  influ- 
ence in  combinations  wholly  composed  of  inorganic  matter, 
and  thereby  connected  it  with  the  general  principles  of  phy- 
sics. The  third  epocha  in  the  history  of  Galvanism  is  found- 
ed on  the  discovery  of  the  m.eans  of  accumulating  this  in- 
fluence by  the  batterij  or  pile  of  Volt  a,  wiiich  paved  the 
way  for  a  distinct  exhibition  of  the  analogy  between  Gal- 
vanism and  common  Electricity,  ^rhe  Jourt/i  arises  from  the 
discovery  of  the  clionical  agencies  of  Galvanism.  In  the 
prosecution  of  this  last  train  of  inquiry,  the  principal  degree 
of  praise  is  due  to  the  British  experimenters,  and,  among 
these,  chiefly  to  Messrs.  Carlisle,  Nicholson,  Cruick- 
SHANK,  Haldane,  Henry,  and  more  particularly  to  Mr. 
Davy  and  Dr.  VVollaston. 

Messrs.  Carlisle  and  Nicholson  did  much  towards 
establishing  the  electricity  of  the  pile,  by  ascertaining  that  it 
is  minus  in  the  silver  end,  and  phis  in  the  zinc  end.  They 
also  demonstrated  its  chemical  action,  especially  in  the  de- 
composition of  water;  a  most  interesting  experiment,  which 
has  led  to  many  very  important  results. 

Mr.  Cruickshank  was  the  first  discoverer  of  the  Gal- 
vanic production  of  alkali.  In  his  experiments  he  supposed 
ammoniac  to  be  generated;  while,  according  to  those  of 
some  others,  the  alkali  produced  was  thought  to  be  fixed. 
He  likewise  invented  the  mode  of  placing  the  metals  hori-. 
zontally  in  a  kind  of  trough,  which,  in  several  respects,  is 
much  more  convenient  than  the  apparatus  of  Volta.  And 
he  was  the  first  who  succeeded  in  charging  the  Leyden  phial 
by  means  of  the  Galvanic  pile. 

Mr.  William  Henry  ascertained,  by  his  experiments, 
that  the  sulphuric  and  nitric  acids  may  be  decomposed  by  the 
operation  of  the  Galvanic  influence;  but,  in  his  attempts  on 
the  m.uriatic  acid,  he  only  succeeded  in  decomposing  the  wa- 
ter adhering  to  it.  He  also  demonstrated  that  ammoniac  may 
be  decomposed  in  a  similar  manner. 

Col.  Haldane  found  that  the  effects  of  the  apparatus  of 
Volta  were  suspended  when  it  was  immersed  in  water; 
and  that  this  likewise  was  the  case  when  it  was  confined  in 
azotic  gas,  or  placed  under  the  vacuum  of  an  air-pump.  He 
observed  that  tp.e  pile  acted  more  powerfully  when  immersed 
in  a  given  quantity  of  oxygen  gas  than  in  the  sanre  bulk  of 
atmospherical  air. 
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Dr.  Wo LL ASTON  has  greatly  contributed  to  enlarge  our 
knowledge  of  the  nature  and  principles  of  Galvanism.  He 
read  an  excellent  paper  on  this  subject  to  the  Royal  Society, 
which  appeared  in  their  Transactions  for  the  year  1801. 
After  stating  a  variety  of  experiments  most  ingeniously  de- 
vised, and  cautiously  as  well  as  accurately  conducted,  he 
advances  his  induction,  from  a  gicat  number  of  distinct  and 
luminous  proofs,  that  the  phenomena  of  Electricity  and  Gal- 
vanism are  all  results  of  the  same  principle. 

But  scarcely  to  any  one  in  Great-Britain  is  Galvanism  more 
indebted  for  its  extension  and  improvement  than  to  Mr.  Davy, 
of  the  Royal  Institution.  Among  many  other  discoveries  of 
less  importance,  which  the  rapidity  of  this  sketch  does  not 
allow  to  be  mentioned,  he  first  ascertained  the  fitness  of  char- 
coal^ when  used  with  silver,  as  a  conductor  of  the  Galvanic 
influence.  He  discovered  that  a  pile  may  be  constructed  with 
one  metal  only,  provided  proper  fluids  of  different  kinds  be 
applied  to  its  different  surfaces.  And  he  found  that  a  similar 
result  takes  place  with  respect  to  charcoal  alone,  if  a  like  di- 
versity in  the  fluids  applied  to  its  different  surfaces  be  duly  ob- 
served. Mr.  Davy  also  discovered  that  the  energy  of  the 
pile  is  nearly  in  proportion  to  the  rapidity  with  which  the 
zinc  becomes  oxydated ;  and,  consequently,  that  the  effects 
will  be  found  to  be  the  most  powerful  when  nitric  acid  is 
interposed  between  the  metals.  This  seems  to  be  one  of 
the  first  steps  towards  the  true  theory  of  the  action  of  Vol- 
ta's  pile. 

Most  of  the  improvements  by  the  British  philosophers 
above-mentioned  were  communicated  to  the  public  in  the 
course  of  the  year  1801;  a  year  very  memorable  for  the 
number,  variety  and  importance  of  the  additions  made  to  the 
stock  of  knowledge  in  this  science. 

Roused  by  the  success  and  eclat  of  the  British  discoveries 
which  have  been  just  detailed,  the  votaries  of  this  science  on 
the  continent  of  Europe  soon  began  to  furnish  their  addi- 
tional contributions. 

Tromsdorff  found  that  gold  leaf,  and  other  metallic 
leaves,  may  readily  be  subjected  to  combustion  by  being  fixed 
to  the  zinc  end  of  the  wire  of  Volta's  pile. 

FouRCROY  made  the  remarkable  discovery,  that  \hc  shock 
is  greater  in  proportion  to  the  accumulation  of  the  number  of 
plates  in  the  pile,  and  the  combustion  in  proportion  to  the 
€jrteiit  of  their  surface. 

Dr.  Van  Marum,  of  Holland,  and  Professor  Pfaff,  of 


Additional  Notes.  449- 

Kiel,  succeeded  In  charging  electrical  batteries  o^  140  feet 
square,  by  a  single  contact  with  the  pile  of  Volta,  and 
proved  that  this  pile  is  a  true  exxitatory  apparatus  of  electri- 
city. They  melted,  by  the  electricity  of  this  apparatus,  a 
large  portion  of  iron  wire,  and  even  wire  of  platina.  The 
communication  of  Dr.  Van  Marum  on  tliis  subject,  to 
Sig.  VoLTA  (see  Annates  de  Ciiimie^  torn.  40),  is  highly 
interesting.  He  charged  both  single  jars  and  large  batteries 
by  means  of  tlie  pile,  and  always  found  that  tiiey  were  charged 
to  the  same  degree  of  intensity  with  that  w^hich  the  pile  it- 
self indicated  to  the  Electrometer.  He  found,  also,  that  the 
shocks  given  by  the  battery,  when  charged  from  powerful 
electrical  machines,  were  not  perceptibly  different  from  those 
given  by  batteries  charged  from  the  pile.  He  found,  further, 
that  piles  which  consist  of  the  same  number  of  plates,  but 
of  different  diameters,  gave  equal  intensities  and  equal  shocks; 
but  that  those  made  of  larger  plates  are  considerably  more 
powerful  in  fusing  metals. 


Dr.  Bostock's  Theoiy  of  Galvanism. 

John  Bostock,  M.  D.  of  Great-Britain,  has  offered  the 
following  Galvanic  theory: — ^He  thinks  that  the  phenomena 
of  the  pile  of  Volta  may  all  be  easily  explained  by  admit- 
ting the  truth  of  the  following  postulates. 

1.  That  the  electric  fluid  is  always  generated  or  liberated 
when  a  metal,  or  any  oxydable  substance,  is  united  to  oxygen. 

2.  That  the  electric  fluid  has  a  strong  attraction  for  hydro- 
s'"' 

3.  That  when  the  electric  fluid,  in  passing  along  a  chaim 

of  conductors,  leaves  an  oxydable  substance  to  be  conveyed 
through  water,  it  unites  itself  to  hydrogen,  from  which  it  is 
again  disengaged,  when  it  returns  to  the  oxydable  conductor. 

'The  Jirst  of  these  propositions  Dr.  Bostock  considers  as 
almost  proved  by  the  experiments  of  Fabroni,  Davy, 
and  WoLLASTON.  The  second  and  third,  have  not  beeii  di- 
rectly established  by  experiment,  but  arc  viewed  by  Dr.  Bo- 
stock as  highly  probable. 

Dr.  Bostock  accounts  for  the  operations  carried  on  at 
the  end  of  the  wire,  in  the  interrupted  circuit,  as  discovered 
by  Nicholson,  in  the  following  manner. 

As  the  current  of  the  electric  fluid  appears  to  pass  from 
the  zinc,  or  plus  end  of  the  apparatus,  to  the  silver  end,  it 
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is  first  proper  to  ascertain  the  action  which  takes  place  Tit 
the  zinc  end  of  the  wire.  This  appears  to  be  the  disengage- 
ment of  oxygen  in  a  concentrated  state,  by  which  the  wire 
itself,  when  oxydable,  is  corroded,  but  wnich,  when  the 
wire  is  formed  of  a  perfect  metal,  is  disengaged  in  the  form 
of  oxygen  gas.  This  oxygen  appears  to  be  derived  from  the 
decomposition  of  the  water  in  which  the  wire  terminates,  in 
consequence  of  the  attraction  which  the  electric  fluid  pos- 
sesses for  hydrogen,  and  its  incapacity  of  passing  through 
water  without  being  united  to  this  substance,  according  ro 
the  second  and  third  postidates.  The  electric  fluid,  thus  united 
to  hydrogen,  is  carried  to  the  other  point  of  the  wire,  where, 
upon  entering  the  oxydable  conductor,  it  is  disengaged  in  the 
form  of  hydrogen  gas,  if  water  be  the  medium  of  communi- 
cation. If  a  solution  of  metallic  oxyd  be  employed,  it  unites 
with  the  oxyd,  and  reduces  it.  The  decomposition  of  water 
is,  theref::)fe,  effected  at  the  zinc  point  alone,  thoi-gii  the 
different  gases  which  compose  it  are  dii^engaged  at  each  of 
the  points;  and  the  process  will  continue  even  when  the 
points  terminate  in  two  ditferent  portions  of  water,  as  was 
discovered  by  Mr.  Davy,  provided  that  the  glasses  are  unit- 
ed by  a  conductor  which  is  not  oxydable. 

To  explain  the  operation  carried  on  in  the  body  of  the  pile 
itself.  Dr.  Bostock  says — 

In  the  construction  of  the  pile  there  are  two  points  which 
are  essential  to  its  action;  viz.  1.  That  the  electric  fluid  be 
disengaged;  and,  2.  That  it  be  confined  and  carried  forward 
in  one  direction,  so  as  to  be  concentrated  in  the  end  of  the 
apparatus.  The  first  object  is  evidently  attained  by  the  oxy- 
dation  of  the  zinc,  or  other  oxydable  body  employed.  If 
both  sides  of  the  zinc  were  oxydated,  the  electric  fluid  would, 
indeed,  be  liberated,  but  it  would  be  immediately  dispersed, 
and  its  effects  could  not  be  observed.  As  soon,  however, 
as  the  electric  matter  is  evolved,  it  is  immediately  attracted  by 
the  hydrogen,  which  is,  at  the  same  time,  necessarily  gene- 
rated in  tile  fluid  which  oxydates  the  metal;  and  it  is  by  this 
means  conveyed  across  the  water  to  the  silver  plate,  when 
two  metals  are  used,  or,  in  other  cases,  simply  to  the  oppo- 
site surface  of  the  oxydating  substance.  The  electric  fluid 
then  enters  the  silver  plate,  and,  instantly  passing  on  to  the 
contiguous  zinc  plate,  arrives  at  a  second  oxydating  surface. 
11ie  same  series  of  events  that  have  been  described  is  here  re- 
peated, except  that  die  electric  fluid  being  in  some  degree  ac- 
cumulated in  the  metallic  plate,  is  disengaged  by  the  second 
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oxydating  surface  in  larger  quantity,  and  in  a  more  con- 
centrated state  than  before.  By  pursuing  the  same  train  of 
operations,  it  is  easy  to  see  how  the  elec  eric  matter  will  con- 
tinue to  be  accumulated  in  edch  successive  pair  of  plates, 
until,  by  suliiclcni  repetition,  it  may  be  made  to  exist,  in  the 
zinc  end  of  tiie  pile,  in  any  assigned  degree  of  force. 

The  analogy  between  Galvanic  phenomena  and  many 
circumstances  connected  with  muscular  action,  and  other 
processes  of  vitality,  began,  several  years  ago,  to  make  an 
impression  on  the  minds  of  many  who  engaged  in  the  pur- 
suit of  this  science.  The  appearance  of  Galvanic  action  in 
living  animals,  such  as  the  Torpedo,  &c.  was  found  strongly 
to  confirm  this  impression.  Organized  beings  contain  all  the 
substances  necessary  for  the  formation  of  Galvanic  arrange- 
ments; and  chemical  changes  are  continually  going  on  is 
different  parts  of  the  living  body,  which  are  probably  con- 
nected with  variations  in  their  states  of  electricity.  These 
circumstances,  together  with  the  original  Galvanic  fact,  of 
the  pi  eduction  of  muscular  contraction  wiicn  the  influence 
■was  applied,  and  the  dependence  of  irritability,  and  even  life, 
upon  the  oxygenation  of  the  blood,  served  to  strengthen  the 
analogy. 

These  speculations  seem  to  have  been  reduced  almost  to 
demonstration  by  some  recent  experiments.  Professor  Al*- 
DINT,  of  Bologna,  is  supposed  to  have  decisively  shown,  that 
a  vital  attraction  subsists  between  a  nerve  and  muscle.  1  he 
suspended  sciatic  nerves  of  a  frog,  after  detaching  the  spine, 
being  brought  near  the  intercostal  muscles  of  a  dog,  wd)ilc 
tlie  assistant  who  held  the  frog,  with  his  other  hand,  touched 
the  muscles  of  the  thigh  of  the  dog  (tiius  forming  a  circle) ; 
in  this  situation  the  suspended  nerves  approached  and  came 
into  contact  with  the  muscle,  as  evidently  as  a  silken  thread 
is  attracted  by  sealing-wax.  But  a  still  more  important  fact 
was  that  of  exciting  contractions  by  making  a  circle  of  nerves 
and  muscles,  of  different  animals,  without  employing  any 
metallic  exciter  or  conductors.  M.  Circaud  found  that 
the  coagulum  of  blood  recendy  drawn  from  a  living  animal 
is  susceptible  of  the  Galvanic  stimulus,  as  appeared  fi  om  (  on- 
tractlons  evidently  excited  by  the  pile  of  Volta.  And  M. 
Garve  formed  a  kind  of  pile,  by  alternate  pieces  ot  muscle 
and  brain,  with  the  intervention  of  pasteboard  or  cloth,  which 
produced,  in  some  small  degree,  similar  phenomena  with  those 
pf  the  common  pile. 
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^     Identity  of  Electricity  and  Galvanism,  p.  3 1 . 

There  appears  to  be  now  no  longer  any  doubt  tliat  the 
Galvanic  and  electric  fluids  are  the  same,  differing  in  the 
means  of  their  excitement,  and  in  the  modes  of  their  exhi- 
bition. Besides  the  evidence  arising  from  the  celebrated  ex- 
periment of  Van  Marum,  in  which  a  large  electrical  bat- 
tery was  charged  by  a  single  contact  with  the  pile  of  Volta, 
as  before  stated,  we  find,  among  the  Galvanic  phenomena, 
indications  of  the  plus  and  minus,  or  the  negative  and  positive 
operation,  which  holds  so  important  a  station  among  the  doc- 
trines of  electricity:  we  find  also  the  electric  spark,  and  sub- 
stantially the  same  results,  on  employing  the  Condenser  oi  eXtc- 
tricity  and  the  Electrometer.  The  interesting  experiments  of 
Dr.  WoLLASTON,  before-mentioned,  tend  strongly  to  the  esta- 
blishment of  this  point.  He  even  found  that,  when  common 
electricity  is  passed  through  water,  by  means  of  two  very  fine 
metallic  points,  chemical  changes  are  effected  by  it,  similar 
to  those  occasioned  by  the  transmission  of  the  Galvanic  in- 
fluence. 

It  is  scarcely  necessary  to  add,  that  the  most  able  experi- 
menters on  the  subject  of  Galvanism  are  as  unanimous  in 
considering  this  fluid  as  an  important  chemical  agent. — 
**  That  a  strong  chemical  action  takes  place  among  the  sub- 
stances composing  the  pile  of  Volta  is  clearly  proved,  since 
one  of  the  metals  is  always  oxydated,  and  the  saline  solu- 
tion employed  to  moisten  the  pasteboard  is  decomposed ;  and 
that  this  action  is  intimately  connected  with  the  excitation  of 
the  electric  energy,  is  established  by  numerous  experiments. 
The  power  of  the  apparatus  ceasing  when  it  is  placed  in  the 
exhausted  receiver  of  the  air-pump,  or  in  a  vessel  filled  with 
azotic  or  hydrogen  gas,  strongly  illustrates  this  point.  When 
it  is  considered,  also,  that  the  apparatus  is  more  powerful  in 
oxygen  gas  than  in  the  atmospheric  air,  and  that  in  citlier 
the  oxygen  is  consumed;  and  that  its  powers  are  much  in^ 
creased  when  the  water  in  contact  with  the  metal  holds 
in  solution  oxygen,  nitrous  gas,  diluted  nitric  or  muriatic 
acid,  or  anv  substance  which  either  affords  oxygen  with 
facility,  or  promotes  the  oxydation  of  the  metal,  the  evidence 
of  strong  chemical  action  will  be  viewed  as  still  more  un- 
questionable. '1  lie  power  of  the  Galvanic  series  or  column 
seems,  indeed,  to  be  proportioned  to  the  oxydation  of  the 
metal  which  composes  it;  and  hence  it  may,  with  much  pro^ 
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bahlHty,  be  concluded,  that  it  is  to  this  chemical  action  that 
the  ekcitatioii  of  the  Galvanic  influence  is  owing.'* 

Those  who  wish  to  see  a  more  detailed  account  of  the 
hisrory  of  Galvanism,  especially  of  the  numerous  and  very 
interesting  experiments  and  discoveries  made  in  this  branch  of 
philosopiu%  in  the  years  1801  and  1802,  wiii  do  well  to  con- 
sult the  Pliilos.  Trons.  for  1801,  'TiLi^ocvCs  Pliilus:  Mag. 
and  Nicpiolson'^  Journal  of  Natural  Philosophif. 


Magnetism. 

.     Jriificial  Magnets,  p.  33. 

"  As  every  piece  of  iron  which  was  made  magnetical  by 
the  touch  of  a  magnet  became  itself  a  magnet,  many  at- 
tempts were  made  to  improve  these  artificiai  magnets,  but 
without  much  success,  till  Servingdcn  Savery,  Esq.  of 
Great-Bntain,  m/ade  tiiem  of  hardened  steel  bars,  which 
were  so  powerful,  that  one  of  them,  weighing  three  pounds 
averdupois,  would  hft  another  of  the  same  weight. 

"  After  this  Dr.  Gowin  Knight  made  very  successful 
experiments  on  this  subject,  which,  though  lie  kept  liis  me- 
thod secret,  seems  to  have  excited  others  to  turn  their  atten- 
tion to  magnetism.  About  this  time  the  Rev.  Mr.  Michel 
invented  an  equally  efficacious  and  more  expeditious  way  of 
making  strong  artificial  magnets,  which  he  published  in  the 
end  of  the  year  1 730,  in  which  he  explained  his  method  of 
■what  he  called  the  Double  Tout'h,  and  wiiic^h,  since  Dr. 
Knight's  method  has  been  known,  appears  to  be  somewhat 
different  from  it. 

"  7"his  method  of  rendering  bars  of  hardened  steel  mag- 
netical, consists  in  holding  vertically  two  or  more  magnetic 
bars  nearly  parallel  to  each  other,  with  their  opposite  poles 
very  near  each  other  (but,  nevertheless,  separated  to  a  smnll 
distance)  :  these  are  to  be  slided  over  a  line  of  bars,  laid 
horizontally,  a  few  times  backward  and  forward. 

"  What  Mr.  Michel  proposed  by  this  method  was,  to  in- 
clude a  very  small  portion  of  the  horizontal  bars  intended  to 
be  made  magnetical,  between  the  joint  ft)rccs  of  two  or 
more  bars  already  magnetical,  and,  by  sliding  them  from 
end  to  end,  every  part  of  tlie  line  of  bars  became  succes- 
sively included ;  and  thus  bars,  ix)ssessed  of  a  very  small  de- 
gree of  magnetism    to   begin   with,   would,  in  a   very   few 
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times  sliding  backwards  and  forwards,  make  the  other  ones 
much  more  magactical  than  themselves,  which  are  then  to 
be  taken  up  and  used  to  touch  the  former,  which  are  in  suc- 
cession to  be  laid  down  horizontally  in  a  line." — Botanic 
Garden,  Part  I.  Canto  ii.  p.  48,  note.  New- York  edit. 

Dr.  Knight's  method  of  making  artificial  magnets,  re- 
ferred to  by  Dr.  Darwin  in  the  above-mendoned  note,  was 
as  follows:  He  reduced  iron  to  a  very  subtle  powder,  made 
it  into  a  paste  with  oil,  moulded  the  composition  into  pieces 
of  a  convenient  form,  dried  them  before  a  moaerate  fire, 
and  then  imparted  to  them  the  magnetic  virtue,  by  placing 
them  between  the  extreme  ends  of  his  large  magazine  of  ar- 
tificial magnets,  for  a  few  seconds  or  more,  as  he  thought 
requisite. 

After  Michel,  the  manufactory  of  artificial  magnets  re- 
ceived further  improvements  by  Mr.  Canton,  in  1756,  and 
by  M.  Antheaume,  in  1766. 


Magnetical  Theory  o/'^pinus.  p.  35. 

The  theory  of  this  celebrated  philosopher  of  St.  Peters- 
burgh  may  be  comprised  in  the  following  propositions. 

1 .  There  exists  a  substance  in  all  magnetic  bodies,  which 
may  be  called  the  magnetic  fluid ;  tlie  particles  of  which  re- 
pel each  other  with  a  force  decreasing  as  the  distances  in- 
crease. 

2.  The  particles  of  magnetic  fluid  attract  and  are  attracted 
by  the  particles  of  iron,  with  a  force  that  varies  according  to 
the  same  law. 

3.  The  particles  of  iron  repel  each  other  according  to  the 
same  law. 

4.  The  magnetic  fluid  moves,  without  any  considerable 
obstruction,  through  the  pores  of  iron  and  soft  steel;  but  it 
is  more  and  more  obstructed  in  its  motion  as  the  steel  is  tem- 
pered harder;  and  in  hard  tempered  ste^l,  and  in  the  ores  of 
iron,  it  is  moved  with  the  greatest  difficulty. 

5.  When  the  quantity  of  this  fluid  contained  in  iron  is 
such  that  the  accumulated  attraction  of  a  particle  for  all  the 
iron  balances,  or  is  equal  to,  the  repulsion  of  all  the  fluid 
which  the  iron  contains,  the  quantity  may  be  said  to  be  the 
natural  quantity  of  the  iron,  which  may  then  be  said  to  be 
in  its  natural  slate. 

6.  The  magnetic  fluid  may  be  abstracted  from  one  end  of 


Additmial  Notes,  45$ 

a  magnetic  bar,  and  constipated  in  the  other,  and  on  this  de* 
peiids  ibe  exertion  of  its  force.  In  other  words,  the  con- 
densation and  motion  of  the  magnetic  fluid  are  subject  to  the 
same  laws,  f mutatis  yiiutandisj  in  the  opinion  of  this  phl- 
lospher,  as  the  electric  fluid  on  the  Franklinian  theory,  the 
motion  and  sensible  signs  of  which  depend  on  the  plus  and 
jiu'iius  srates,  or  the  deficiency  and  redundancy  of  the  same 
fluid  in  difl-erent  bodies. 


Mag7ictical  Theory  of  M.  Prevost. 

Mr.  Prevost,  of  Geneva,  in  a  Dissertation  on  the  Ori- 
gin of  jMsgr\etic  Forces,  expresses  a  belief  that  there  are  two 
magnctk  jluids,  which,  by  their  union,  compose  a  third, 
which  he  calls  combined  fluid.  These  two  fluids,  he  thinks, 
are  both  elastic  like  air;  the  particles  of  each  attract  each 
od:ier,  but  those  of  the  other  kind  most  strongly.  A  strong 
elective  attraction  of  the  combined  fluid  for  iron  decomposes 
part  of  the  fluid  in  the  iron,  and  each  of  its  ingredients  oc- 
cupies opposite  ends  of  the  bar.  These  bars  then  approach  or 
recede,  according  as  the  near  ends  contain  a  difl-erent  or  the 
same  ingredient. — See  Essai  sur  VOrigine  dcs  Forces  Mag^ 
iietiques.  1788. 


Chemical  Theory  of  Magnetism, 

Among  other  attempts  to  extend  the  bounds  of  Chemistry, 
it  has  been  lately  proposed  to  place  the  magnetic  fluid  in  the 
list  of  its  subjects.  Accordingly,  several  writers  have  con- 
sidered this  fluid  as  a  chemical  agent,  and  explained  its  phe- 
nomena on  corresponding  principles.  Among  these.  Dr. 
Darwin,  in  the  Additional  Notes  to  his  T^empLe  of  Nature, 
proposes  the  following  hypothesis. 

1.  Magnetism  coincides  with  electricity  in  so  many  im- 
portant points,  that  the  existence  of  two  magnetic  ethers,  as 
well  as  of  two  electric  ones,  becomes  highly  probable, 

2.  In  a  common  bar  of  iron  or  steel,  the  two  magnetic 
ethers  (which,  for  the  greater  ease  of  speaking,  may  be 
called  arctic  ether  and  antarctic  ethe)),  exist  intermixed,  or 
in  their  yieutral  state:  in  this  state,  like  the  two  clectiic  fluids, 
they  are  not  cognizable  by  the  senses. 

3.  When  these  two  magnetic  ethers  arc  separated  from 
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each  other,  and  the  arctic  ether  is  accuinulatcc!  In  one  end  of 
an  iron  or  steel  har,  which  is  then  calied  the  north  pole  of 
the  magnet;  and  the  antarctic  ether  is  accumulaleti  on  the 
other  end  of  the  har,  which  is  then  termed  the  south  pole  of 
the  magnet,  they  become  capable  of  attracting  ot})er  pieces 
of  iron  or  steel,  and  are  thus  cognizable  by  experiments. 

4.  It  seems  probable  that  it  is  not  the  magnetic  ether  itself 
■which  artracLs  or  repels  pairules  of  iron ;  but  liiat  an  attractive 
and  repulsive  ether  attends  the  magnetic  ethers,  as  in  the  case 
of  the  electric. 

5.  While  the  two  electiic  ethers,  when  separated  by  na- 
ture or  art,  combine,  by  chemical  affinity,  with  explosion, 
emit  light  and  heat,  and  leave  a  residuum;  the  two  magnetic 
ethers,  after  being  separated  in  like  manner,  combine  by  che- 
mical affinity,  but  without  explosion,  and  produce,  by  their 
unioii,  a  neutralized  fluid. 


Motion  and  Moving  Forces. 
Projectiles,  p.  37. 

Benjamin  Robins,  of  Great-Britaiii,  certainly  did  more 
to  improve  the  science  of  military  projectiles  than  any  indi- 
vidual, not  to  say  than  all  other  individuals,  who  had  gone 
before  him.  He  made  a  great  number  of  well-devised  and 
important  experiments;  and,  in  his  New  Principles  of  Gun- 
nery, left  a  lasting  monument  both  of  genius  and  labour. 

From  the  experiments  detailed  in  this  work,  which  was 
published  in  1742,  it  incontestibly  appeared,  that  the  resist- 
ance made  by  the  air  to  projectiles,  which  have  a  rapid  mo- 
tion, is  much  greater  than  had  been  supposed  by  Newton 
and  HuYGENS;  that  it  is,  indeed,  so  great,  that  the  path  de- 
scribed by  any  shot  whatever  is  very  different  from  the  curve 
of  a  parabola,  and,  consequently,  that  all  applications  of 
that  conic  section  to  gunnery  are  false  and  useless.  Mr.  Ro- 
BiNs's  experiments  were  made  with  shot  of  one  ounce  weight 
only:  it  was,  therefore,  much  to  be  wished,  tliat  such  per- 
sons as  had  opportunity  miglit  repeat  the  same  experiments 
with  balls  of  a  larger  size.  Mr.  Charles  Button,  of  the 
Royal  Military  Academy  at  Woolwich,  performed  this  service 
to  science.  He  even  used  in  his  experiments  balls  of  from 
twenty  io  fifty  ounces  weight.  The  result  of  these  experi- 
ments coatirmed  Mr.  Robins's  principles  in  tlie  most  ample 
manner. 
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Mr.  Robins,  however,  in  estimating  the  meclianlcal  force 
of  Guripo'iVder,  iell  into  an  error,  which  has  been  since  cor- 
rected by  our  acute  and  persevering  countryman,  Count  Rum- 
ford.  The  former  states  this  force,  according  to  liis  ex- 
periments, to  be  1 000  times  greater  than  the  mean  pressure 
of  the  atmosphere;  while  the  celebrated  Daniel  Bernoulli 
determined  it  to  be  not  less  than  10,000  times  greater.  Such 
a  difference  of  opinion  led  Count  Rum  ford  to  pursue  a 
course  of  experiments,  of  whicli  some  were  published  in  the 
Philosophical  Trajisactions  for  17S1,  and  the  remainder  ia 
the  'rrunsaciioiis  of  the  same  Society  for  1797;  with  the 
view  principally  of  determining  the  initial  expansive  force  of 
Gunpowder.  By  one  of  these  experiments  it  appeared  that, 
calculating  even  on  Mr.  Robins'  own  principles,  the  force 
of  Gunpowder,  instead  of  being  1000  times,  must  at  least 
be  1308  times  greater  than  the  mean  pressure  of  the  at- 
mosphere. From  this  experiment  the  Count  thought  him- 
self warranted  in  concluding,  that  the  principles  assumed  by 
Mr.  Robins  were  erroneous,  and  that  his  mode  of  ascer- 
taining the  force  of  Gunpowder  could  never  satisfactorily  de- 
termine it.  Despairing  of  success  in  that  way,  he  resolved 
to  make  an  attempt  for  ascertaining  this  force  by  actual  mea- 
surement; and,  after  many  unsuccessful  experiments,  he  was 
at  length  led  to  conclude  that  this  force  was  at  least  50,000 
times  greater  than  the  mean  pressure  of  the  atmosphere. — ' 
See  R  u  M  F  0  R D '5  P/i ilosoph  iced  Essays^  S  v  o. 


M}\  Benjamin  Thompson  (nozv  Count  Rumford).  p.  37. 

This  great  practical  Pliilosopher  was  born,  about  the  year 
1753,  at  Woburn,  a  small  town  in  Massachusetts,  ten  mile» 
north' of  Boston.  His  parents  were  in  humble  life,  and  his« 
advantages,  with  respect  to  education,  were  small.  But  lie 
was  early  distinguished  as  a  lad  of  spirit  and  enterprise,  and 
discovered  a  fondness  for  knowledge.  After  spending  some 
time  in  a  retail  store  in  Boston,  wiiere  he  was  more  fond  of 
amusing  himself  with  a  violin  than  of  attending  on  cus- 
tomers, and  preferred  making  experiments  with  an  electrical 
vmchint  to  either,  he  returned  to  Woburn :  here,  however, 
lie  did  not  remain  long.  In  177 '2  he  attended  Professor  Win- 
THROP's  Lectures  on  Experimental  Philosophy,  in  Harvard 
College.  He  was  not  a  matriculated  student,  but,  being  re- 
garded as  an  ingenious  and  promising  young  man,  was  par- 
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mitted  to  attend  this  part  of  the  usual  course  of  instruction, 
for  which  he  manifested  a  particular  predilection. 

In  1772  or  1773,  young  'I'hompson  went  to  New-Hamp- 
shire, and  settled  in  a  town  called  Riimford,  at  that  time  un- 
der the  jurisdiction  of  Massachusetts,  but  afterwards,  by  a 
new  territorial  arrangement,  assigned  to  New-Hampshire,  and 
now  called  Concord.  Here  he  married  a  widow,  of  the  name 
of  RoLFE,  with  whom  he  received  a  large  fortune.  In  1775 
he  went  to  England,  and,  soon  after  his  arrival,  was  intro- 
duced to  Lord  George  Germaine,  then  Secretary  of  State, 
to  whom  he  so  far  recommended  himself  as  to  be  appointed 
one  of  the  first  clerks  in  his  office.  Wiien  his  Lordship 
went  out  of  office  he  still  exerted  his  influence  in  favour  of 
Mr.  Thompson,  and  obtained  for  him  a  Colonel's  commis- 
sion. With  this  commission,  towards  the  close  of  the  Ame- 
rican war,  he  came  to  New-York,  with  the  view  of  raising 
a  regiment  of  loyalists;  but  the  regiment  was  never  com- 
pleted; he  was,  however,  still  active  in  the  service  of  the 
King,  and,  soon  after  the  peace  of  1783,  he  returned  to 
England. 

Here  the  proofs  of  his  activity,  enterprise,  and  philosophic 
acuteness,  and  particularly  of  his  taste  for  improvements  in 
military  affairs,  were  so  numerous,  that  he  began  to  attract 
more  public  attention  than  before,  and  offers  were  made  to 
him  of  preferment  in  foreign  service.  He  at  length  accepted 
a  flattering  invitation  given  to  him  by  the  reigning  Duke  of 
Bavaria,  and  went  into  his  service  in  If  84.  By  this  Prince 
he  was  made  Lieutenant-General  of  horse,  and  soon  ren- 
dered himself  conspicuous  by  introducing  a  new  system  of 
order,  discipline  and  economy  among  the  troops  uiider  his 
command.  He  remained  a  number  of  years  in  Bavaria, 
■where  he  was  much  distinguished  by  his  successful  exertions  to 
destroy  mendicity,  and  to  meliorate  the  condition  of  the  poor, 
and,  by  a  variety  of  improvements  highly  favourable  to  ma- 
nufactures, economy  and  humanity.  On  leaving  the  ser- 
vice of  the  Elector  he  was  created  a  Count;  his  title  being 
taken,  by  his  own  choice,  from  the  name  of  the  town  in 
America  in  which  he  had  for  some  time  resided. 

Count  RuMFORD  has  chiefly  resided,  for  a  number  of 
years  past,  in  Great-Britain,  where  he  has  been  so  much  ce- 
lebrated for  his  experiments,  discoveries  and  improvements  in 
military,  economical,  and  chemical  science,  that  it  is  un- 
necessary to  dwell  on  his  merits.  Besides  the  new  light 
which  he  threw  on  the  subject  of  gunnery,  before  men- 
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tioned,  the  friends  of  science  and  iiumanlty  arc  Indebted  to 
him  for  improved  methods  of  constructing  ChinDiics  and 
Stoves;  for  important  discoveries  and  improvements  relative 
to  cnokerij  and  aliment ;  for  curious  and  highly  interesting 
experiments  on  heat,  &c.  &:c.  In  short,  it  seems  to  be  ge- 
nerally agreed,  that  he  stands  in  the  first  class,  if  not  at  the 
head,  of  all  the  practical,  and  particularly  the  economical  phi- 
losophers, now  living. 

He  was  knighted  by  the  King  of  Great-Britain  in  1784, 
and  lias  received  many  honourable  testimonies  of  public  and 
private  respect  in  that  country.  His  only  child,  a  daughter, 
now  resides  in  the  town  of  Boston. 


Pneumatics. 

Prince's  Aiv-Pwnp.  p.  45. 

The  improvement  on  Smeaton's  Air-pump,  by  the  Rev, 
Dr.  Prince,  of  Salem,  In  Massachusetts,  is  worthy  of  par- 
ticular notice,  and  of  much  praise.  Good  judges  have  pro-r 
nounced  it  to  be  the  most  simple,  convenient,  and  powerful 
of  all  the  different  kinds  of  this  machine  now  in  use.  A 
distinct  account,  however,  of  the  several  points  of  which 
this  improvement  consists  would  lead  to  a  minuteness  and  ex- 
tent of  detail  inconsistent  with  the  necessary  limits  of  this 
note.  The  author  regrets  that  this  circumstance  prevents  his 
attempting  to  exhibit  the  merits  of  Dr.  Prince's  machine. 

Balloons,  p.  45. 

In  1729,  Bartholomew  Gusmao,  a  Jesuit,  of  Lisbon, 
caused  an  aerostatic  miachine,  in  the  form  of  a  bird,  to  be 
constructed,  and  made  it  to  ascend,  by  means  of  a  fire  kin- 
dled under  it,  in  the  presence  of  the  king,  queen,  and  a  great 
concourse  of  spectators.  Unfortunately,  in  rising,  it  struck 
against  a  cornice,  was  torn,  and  fell  to  the  ground.  The 
inventor  proposed  renewing  his  experiment,  but. the  people 
bad  denounced  him  to  the  Inquisition  as  a  sorcerer,  and  he 
v/ithdrew  into  Spain,  where  he  died  in  an  hospital. 
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Steam-Engines,  p.  47. 

*'  The  expansive  force  of  steam  was  known,  in  some  de- 
gree, to  the  ancients.  Hero,  of  Alexandria,  describes  an 
application  of  it  to  produce  a  rotative  motion  by  the  re-action 
of  steam  issuing  from  a  sphere  mounted  upon  an  axis,  through 
two  small  tubes  bent  into  tangents,  and  issuing  from  the  op- 
posite sides  of  the  equatorial  diameter  of  the  sphere;  the  sphere 
was  supplied  with  steam  by  a  pipe  communicating  with  a  pan 
of  boiling  v/ater,  and  entering  the  sphere  at  one  of  its  poles. 

*'  A  French  writer,  about  the  year  1630,  describes  a  me- 
thod of  raising  water  to  the  upper  part  of  a  house,  by  filling 
a  chamber  with  steam,  and  suffering  it  to  condense  of  itself; 
but  it  seems  to  have  been  mere  theory,  as  his  method  was 
scarcely  practicable  as  he  describes  it.  In  1655,  the  Mar- 
quis of  Worcester  mentions  a  method  of  raising  water  by 
fire,  in  his  Century  of  Inventions;  but  he  seems  only  to  have 
availed  himself  of  the  expansive  force,  and  not  to  have  known 
the  advantages  arising  from  condensing  the  steam  by  an  injec- 
tion of  cold  water.  This  latter  and  most  important  improve- 
ment seems  to  have  been  made  by  Capt.  S  A  very,  some  time 
prior  to  the  year  1698,  for  in  that  year  his  patent  for  the 
use  of  that  invention  was  confirmed  by  act  of  parliament. 
This  gentleman  appears  to  have  been  the  first  who  reduced 
•the  machine  to  practice,  and  exhibited  it  in  a  useful  form. 
This  method  consisted  only  in  expelling  the  air  from  a  vessel 
by  steam,  and  condensing  the  steam  by  an  injection  of  cold 
water,  which  making  a  vacuum,  the  pressure  of  the  atmos- 
phere forced  the  water  to  ascend  into  the  steam-vessel  through 
a  pipe  of  24  to  26  feet  high,  and  by  the  admission  of  dense 
steam  from  the  boiler,  forcing  the  water  in  tlie  steam-vessei 
to  ascend  to  the  height  desired.  This  construction  was  de- 
fective, because  it  required  very  strong  vessels  to  resist  the 
force  of  the  steam,  and  because  an  enormous  quantity  of 
steam  was  condensed  by  coming  in  contact  with  tlie  cold  wa- 
ter in  the  steam-vessel. 

"  About,  or  soon  after  that  time,  M.  Papin  attempted  a 
steam-engine  on  similar  principles,  but  rather  more  defective 
in  its  construction. 

"  The  next  improvement  was  made  very  soon  afterwards 
by  Messrs.  Newcomen  and  Cawley,  of  Dartmouth:  it 
consisted  in  employing  for  the  steam-vessel  a  hollow  cylinder, 
shut  at  bottom  and  open  at  top,  furnished  with  a  piston  slid- 
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nig  easily  up  and  down  in  it,  and  made  tight  by  oakum  or 
hemp,  and  covered  with  water.  This  piston  is  suspended  by 
chains  from  one  end  of  a  beam,  moveable  upon  an  axis  in 
the  middle  of  its  length  :  to  the  other  end  of  this  beam  are 
suspended  the  pump-rods. 

"  The  danger  of  bursting  the  vessels  was  avoided  in  this 
machine;  as,  however  high  the  water  was  to  be  raised,  it 
was  not  necessary  to  increase  the  density  of  the  steam,  but 
only  to  enlarge  the  diameter  of  the  cylinder. 

*'  Another  advantage  was,  that  the  cylinder,  not  being 
made  so  cold  as  in  Savery's  method,  much  less  steam  was 
lost  in  filling  it  after  each  condensation. 

**  The  machine,  however,  still  remained  imperfect,  for 
the  cold  water  thrown  into  the  cylinder  acquired  heat  from 
the  steam  it  condensed,  and  being  in  a  vessel  exhausted  of 
air,  it  produced  steam  itself,  which,  in  part,  resisted  the  ac- 
tion of  the  atmosphere  on  the  piston ;  were  this  remedied  by 
throwing  in  more  cold  water,  the  destruction  of  steam  in  the 
next  filling  of  the  cylinder  would  be  proportionally  increased. 
It  has,  therefore,  in  practice,  been  found  advisable  not  to 
load  these  engines  with  columns  of  water  weighing  more 
than  seven  pounds  for  each  square  inch  of  the  area  of  the 
piston.  The  bulk  of  water,  when  converted  into  steam,  re- 
mained unknown,  until  Mr.  J.  Watt,  then  of  Glasgow, 
in  1764,  determined  it  to  be  about  1800  times  more  rare  than 
water.  It  soon  occurred  to  Mr.  Watt,  that  a  perfect  en- 
gine would  be  tliat  in  which  no  steam  should  be  condensed 
in  filling  the  cylinder,  and  in  wliich  the  steam  should  be  so 
perfectly  cooled  as  to  produce  nearly  a  perfect  vacuum. 

"  Mr.  Watt  having  ascertained  the  degree  of  heat  in 
which  water  boiled  in  vacuo,  and  under  progressive  degrees 
of  pressure,  and  instructed  by  Dr.  Black's  discovery  of  la- 
tent heat,  having  calculated  the  quantity  of  cold  water  ne- 
cessary to  condense  certain  quantities  of  steam  so  far  as  to 
produce  the  exhaustion  required,  he  made  a  communication 
from  the  cylinder  to  a  cold  vessel  previously  exhausted  of  air 
and  water,  into  which  the  steam  rushed,  by  its  elasticitv, 
and  became  immediately  condensed.  He  then  adapted  a  co- 
ver to  the  cylinder,  and  admitted  steam  above  the  piston  to 
press  it  down  instead  of  air,  and  instead  o^  'H^p'y'^'g  water, 
he  used  oil  or  grease  to  fill  the  pores  of  the  oakum,  and  to 
lubricate  the  cylinder. 

*'  He  next  applied  a  pump  to  extract  the  injection  water, 
the  condensed  steam,  and  the  air,  from  the  conUcnsing  vessel, 
f  very  stroke  of  the  engine. 
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"  To  prevent  the  cooling  of  the  cyHnder  hy  the  contact  of 
the  external  air,  he  surrounded  it  with  a  case  containing  steam» 
which  he  again  protected  by  a  covering  of  matters  which 
conduct  heat  slowly. 

"  This  construction  presented  an  easy  means  of  regulating 
the  power  of  the  engine,  for  the  steam  being  the  acting 
power,  as  the  pipe  which  admits  it  from  the  boiler  is  more 
or  less  opened,  a  greater  or  smaller  quantity  can  enter  during 
the  time  of  a  stroke,  and,  consequently,  the  engine  can  act 
with  exactly  the  necessary  degree  of  energy. 

"  Mr.  Watt  gained  a  patent  for  his  engine  in  1768,  but 
the  further  prosecution  of  his  xlesigns  was  delayed  by  other 
avocations  till  1775,  when,  in  conjunction  with  Mr.  Boul- 
TON,  of  Soho,  near  Birmingham,  numerous  experiments 
were  made,  on  a  large  scale,  by  their  united  ingenuity,  and 
great  improvements  added  to  the  machinery,  and  an  act  of 
parliament  obtained  for  the  prolongation  of  their  patent  for 
twenty-five  years  :  they  have,  since  that  time,  drained  many 
of  the  deep  mines  in  Cornwall,  which,  but  for  the  happy 
union  of  such  genius,  must  immediately  have  ceased  to  work. 
One  of  these  engines  works  a  pump  of  eighteen  inches  dia- 
meter, and  upwards  of  a  hundred  fathom,  or  60Q  feet  high, 
at  the  rate  of  ten  or  twelve  strokes,  of  seven  feet  long  each, 
m  a  minute,  and  that  with  one  fifth  part  of  the  coals  which 
a  common  engine  would  have  taken  to  do  the  same  work. 
The  power  of  this  engine  may  be  easier  comprehended,  by 
saying,  that  it  raised  a  weight  equal  to  81,000  pounds,  eighty 
feet  high,  in  a  minute,  which  is  equal  to  the  combined  ac- 
tion of  two  hundred  good  horses.  In  Newcomen's  en- 
gine this  would  have  required  a  cylinder  of  the  enormous 
diameter  of  1 20  inches,  or  ten  feet ;  but  as  in  this  engine  of 
Mr.  Watt  and  Mr.  Boulton  the  steam  acts,  and  a  vacuum 
is  made,  alternately  above  and  belov/  the  piston,  the  power 
exerted  is  double  to  what  the  same  cylinder  would  otherways 
produce,  and  is  further  augmented  by  an  inequality  in  the 
length  of  the  two  ends  of  the  lever. 

"  These  gentlemen  have  also,  by  other  contrivances,  ap- 
plied their  engines  to  the  turning  of  mills  for  almost  every 
purpose,  of  which  that  great  pile  of  machinery,  the  Albion 
Mill,  is  a  well-known  instance.  Forges,  siitting-mills,  and 
other  great  works,  are  erected  where  nature  has  furnished  no 
running  water,  and  future  times  may  boast  that  this  grand 
and  useful  engine  was  invented  and  perfected  in  our  own 
country." — Botanic  Garden,  Parti,  p.  154.  New-Yorlc  edit. 
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Sounds  in  dijjcrtnt  Gasts.  p.  50. 

That  the  different  gases  have  different  degrees  of  power  in 
tlie  propagation  of  sound,  both  with  respect  to  intensity  and 
tone,  has  been  known  slnie  the  year  HSG,  about  which 
time  Dr.  Priestley,  and  Professor  Perolle,  of  Turin, 
instituted  a  set  of  experiments  on  this  subject,  in  which  they 
substantially  agreed.  Since  that  time  Professor  J acqu in,  of 
Vienna,  at  the  desire  of  Dr.  Chladni,  undertook  a  new 
course  of  experiments,  with  a  view  to  the  investigation  of 
this  subject.  The  results  of"  these  experiments  are  so  dif- 
ferent, and  even  contradictory,  when  compared  with  the 
former,  that  it  is  difficult  to  say  on  which  side  the  truth  lies. 


Optics. 
Achromatic  Telescope,  p.  54. 

it  appears  that  Dolland  was  not  the  first  person  who 
invented  Achromatic  glasses.  As  early  as  1729,  Chester 
More  Hall,  Esq.  of  More-Hall,  in  the  county  of  Essex, 
in  South-Britain,  as  appears  by  his  papers,  considering  the 
different  humours  of  the  eye,  imagined  they  were  placed  so 
as  to  correct  the  different  refrangibility  of  light.  He  then 
conceived,  that  if  he  could  iind  substances  having  such  pro- 
perties as  he  supposed  these  humours  might  possess,  he  should 
be  enabled  to  construct  an  object  glass  that  would  show  ob- 
jects colourless.  After  many  experiments,  he  had  the  good 
fortune  to  find  these  properties  in  two  different  kinds  of  glass; 
and  by  forming  lenses  made  of  such  glass,  and  making  them 
disperse  the  rays  of  light  in  contrary  directions,  he  succeeded. 
About  1733  he  completed  several  achromatic  object  glasses, 
(though  he  did  not  give  iliem  tliis  name)  that  bore  an  aper- 
ture of  more  than  two  and  an  half  inches,  thougii  the  focal 
length  did  not  exceed  twenty  inches.  One  of  these  glasses, 
which,  in  1790,  was  in  possession  of  the  Rev.  Mr.  Smith, 
of  Charlotte-street,  Rathbone  Place,  London,  has  been  ex- 
amined  by  several  gentlemen  of  eminence  in  the  scientific 
world,  and  found  to  possess  the  properties  ot  the  present 
Achromatic  glasses. 

In  the  trial  at  Westminster-Hall,  about  the  patent  for  mak- 


ing Achromatic  Telescopes,  Mr.  Hall  was  allowed  to  be 
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the  Inventor;  but  Lord  Mansfield  observed,  *'  that  it  was 
not  the  person  who  locked  up  his  invention  in  his  scrutoire 
that  ouglit  to  profit  by  a  patent  for  such  invention,  but  he 
who  brought  it  forth  for  the  benefit  of  the  pubhc." 

That  Mr.  Ayscougii,  optician,  on  Ludgate-Hill,  was  in 
possession  of  one  of  Mr.  Hall's  Achromatic  Telescopes  in 
1754,  is  a  fact  indisputable. —  Gentleman'' s  Magazine,  vol.  Ix. 
Part  II.  for  1790,  p.  890,   &c. 

A  new  method  of  constructing  Achromatic  Telescopes  was 
invented,  a  few  years  ago,  by  Professor  Blair,  of  Edin- 
burgh. This  method  consists  in  the  use  of  one  or  more  flnicl 
viedimns^  of  which  the  dispersive  powers,  being  opposed  to 
each  other,  not  only  correct  the  focal  irregularities  of  the 
extreme  rays  of  the  Newtonian  Spectrum,  but  likewise  those 
near  the  middle ;  to  which  former  opticians  had  little,  if  at 
all  attended.  From  some  unknown  cause,  however,  this 
kind  of  achromatic  telescope  has  not  been  much  used.  For 
a  further  account  of  it,  see  the  Transactions  of  the  Royal 
Society  of  Edinburgh,  vol.  iii. 


Telegraph,  p.  56. 

Mr.  Jonathan  Grout,  of  Massachusetts,  in  1799,  in- 
vented a  Telegraph  on  a  plan  which  is  said  to  be  essentially 
different  from  any  now  in  use  in  Europe.  It  has  been  for 
some  time  in  operation  between  Boston  and  Martha's  Vine- 
yard, at  which  distance  (90  miles)  Mr.  Grout  has  asked 
a  question  and  received  an  answer  in  less  than  ten  minutes. 


Astronomy.  ^ 

Newton,  p.  5S. 

Among  the  honours  of  the  eighteenth  century,  it  /ought 
to  be  considered  as  none  of  the  least,  that  the  immortal  New- 
ton lived  the  last  27  years  of  his  life,  and  closed  his  glorious 
career  in  this  age,  Tlie  character  of  this  stupendous  Genius 
is'too  well  known  to  require  any  details  on  the  subject  in  this 
place ;  but  as  his  name  so  frequently  occurs  in  these  volumes, 
and  especially  in  the  section  on  Astronomy,  it  may  not  be 
improper  to  compress  into  a  few  lines  the  following  facts  and 
dates  concerning  him. — He  was  born  in  Lincolnshire,  in  the 
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year  1 64-2.  He  was  educated  at  the  University  of  Cambridge, 
where  he  graduated  A.  B.  in  1664,  and  A.  M.  in  166S.  He 
had  made  some  of  his  greatest  discoveries,  and  had  laid  tlie 
foundation  of  his  Principia  and  his  Optics,  before  he  was 
24  years  of  age.  He  was  made  W^arden  of  the  Mint  in  1696, 
and  Master  of  that  institution  in  1699,  whicli  office  he  held 
till  his  death,  which  took  place  in  1727,  in  t\\e  85th  year  of 
his  age.  He  received  the  honour  oi  knigktlioodixom  Queen 
Anne,  in  1705, 


New  Planets,  p.  63. 

Since  the  close  of  tlie  eighteenth  century  tzvo  nexv  Planets 
have  been  discovered.  The  first  was  discovered  fanuary  1, 
ISOI,  by  M.  PiAZZi,  of  Palermo,  in  Sicily.  It  is  called  by 
the  discoverer  Ceres,  but  by  his  brother  astronomers  Piazzu 
The  second  was  discovered  on  the  28th  of  March,  1802,  by 
M.  Olbers,  of  Bremen,  and  is  called  by  him  Pal/as,  but 
others  attach  to  it  the  name  of  Olbers. 

T'he  Planet  Piazzi  (or  Ceres)  revolves  between  Mars 
and  Jupiter.  It  is  not,  apparently,  larger  than  a  fixed  star  of 
the  eighth  magnitude.  The  inclination  of  its  orbit  to  the 
plane  of  the  ecliptic  is  about  10  deg.  36  min.  57  sec.  and  the 
time  of  its  periodical  revolution  is  four  years,  seven  months, 
and  ten  days. 

The  Planet  Olbers  (or  Pallas)  also  revolves  in  tlie  wide 
space  between  Mars  and  Jupiter.  It  differs  very  little  in  ap- 
pearance from  stars  of  the  eighth  magnitude.  The  inclination 
of  its  orbit  to  the  plane  of  the  ecliptic  is  35  deg.  a  very  ex- 
traordinary degree  of  obliquity,  which  shows  that  the  Zodiac 
must  be  considerably  enlarged,  if  we  continue  to  distinguish- 
by  that  name  the  zone  in  the  heavens  in  wliicli  all  the  planets 
perform  their  revolutions.  The  period  of  its  revolution  is 
four  years,  eight  months,  and  three  days. 

The  orbits  of  these  two  planets  are  nearer  together  than 
those  of  any  others  in  our  system.  In  its  distance  from  the 
Sun  Piazzi  varies  from  21  to  25,  and  OLbers  from  27  to  28, 
taking  the  distance  of  the  earth  as  the  standard,  and  estimate 
ing  it  at  1 0. 

In  observing  the  phenomena,  and  in  calculating  ih(t  ele- 
ments of  these  planets,  besides  the  discoverers,  Hlrscpiell, 
De  la  Lande,  Delambre,  and  Burckhardt,  hiivcpar- 

3  0 
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ticularly  distinguished  themselves. — Mr.  Herschell  pro- 
poses to  designate  thes^  celestial  bodies,  for  the  present,  by 
the  term  "  Asteroids." 


Catalogues  of  S^ars.  p.  65. 

Catalogues  of  Stars  are  of  two  kinds,  either  as  collected 
into  certain  figures  called  Const ellat ions ^  or  according  to  their 
light  ascensionSy  or,  in  other  words,  according  to  their  order 
in  passing  over  the  meridian. 

The  first  specimen  of  this  latter  kind  of  Catalogue,  that  is, 
according  to  the  order  of  the  right  ascensions,  was  that  pub- 
lished by  De  la  Catlle,  in  1755.  It  contains  the  right 
ascensions  and  declinations  of  307  stars,  adapted  to  the  be- 
ginning of  the  year  1750.  In  1757  the  same  great  astro- 
nomer published  his  Astronomic  Fundamenta,  containing  a 
catalogue  of  the  right  ascensions  and  declinations  of  398  stars. 
And  in  1763,  the  year  after  his  death,  was  published  the 
Caelum  Australe  Stdlijermn,  also  by  the  same  author,  con- 
taining a  catalogue  of  the  places  of  1 942  stars. 

In  the  Nautical  Alma)2ack  (or  1113  is  given  a  catalogue 
of  387  stars,  in  right  ascension,  declination,  longitude,  and  la- 
titude, derived  from  the  observations  of  the  celebrated  Dr. 
Bradley,  Astronomer  Royal  of  Great-Britain;  adapted  to 
the  beginning  of  the  year  1760. 

In  1775  was  published  a  catalogue,  among  the  papers  of 
the  late  Tobias  Mayer,  containing  the  right  ascensions  and 
declinations  of  998  stars,  which  may  be  occulted  by  the 
Moon  and  Planets,  adjusted  to  the  year  115&. 

At  the  end  of  the  first  volume  of  "  Astronomical  Observa- 
tions made  at  the  Royal  Observatory  at  Greenwich,"  pub- 
lished in  1776,  Dr  Maskelyne,  the  present  Astronomer 
Royal,  has  given  a  catalogue  of  the  places  of  34  principal 
stars,  in  right  ascension,  and  north  polar  distance;  adapted 
to  the  beginning  of  the  year  1770. 

In  1782,  M.  Bode,  of  Berlin,  published  a  very  extensive 
catalogue  of  5058  stars,  collected  from  the  observations  of 
Vlamstead,  Bradley,  Hevelius,  Mayer,  De  la 
Caille,  Messier,  Monnier,  D'Arquier,  and  other 
astronomers;  all  adapted  to  the  beginning  of  the  year  1780, 
and  accompanied  with  a  celestial  Atias,  or  set  of  maps  of  the 
constellations,  engraved  in  a  most  delicate  and  beautiful 
manner. 
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To  these  may  be  added  Dr.  IIerschell*s  catalogue  of 
double  stars,  printed  in  the  Plulosophkal  Transattions  for 
1732  and  (783;  MEs^\EVi'sncbaUc  and  clusters  oF  stars,  pub- 
Jishcd  in  the  Connoissancc  des  Tanps  for  1784;  and  Her- 
schell's  catalogue  of  the  same  kind,  given  in  the  P/iiluso- 
p/u'cal  y transactions  for  1786. 

In  1792,  Dr.  Zach,  of  Gotha,  annexed  to  his  Tahidce 
Motuum  Solis  a  new  catalogue  of  the  principal  fixed  stars, 
from  his  own  observations,  made  in  the  years  1787,  1788, 
1789,  1790.  This  catalogue  contains  the  right  ascensions 
and  declinations  of  381  principal  stars;  adapted  to  the  begin- 
ning of  the  year  1 800. 

But  all  these  catalogues  yield,  both  in  extent  and  value,  to 
that  of  the  De  Lalandes,  whose  diligence,  skill,  and  per- 
severance, in  this  department  of  astronomical  observation,  do 
them  the  highest  honour. — Supplement  to  the  Encyclopedia. 


Herschell's  Construction  of  the  Heavens,  S^V.  p.  Q6, 

Tbis  celebrated  Astronomer  has  given  a  very  sublime  and 
curious  account  of  the  Construction  of'  the  Heavens,  with  his 
discovery  of  some  thousands  of  nebulte,  or  clouds  of  stars; 
many  of  which  are  much  larger  collections  of  stars  than  all 
those  put  together  which  are  visible  to  our  naked  eyes,  added 
to  those  which  form  the  galaxy,  or  milky  zone  which  sur- 
rounds us.  He  observes,  that  in  the  vicinity  of  those  clus- 
ters of  stars  there  are  proportionally  fewer  stars  than  in  other 
parts  of  the  heavens;  and  hence  he  concludes  that  they  have 
attracted  each  other,  on  the  supposition  diat  infinite  space  was 
at  first  equally  sprinkled  with  them.  Mr.  Herschell  thinks 
he  has  further  shown,  that  the  whole  sidereal  system  is  gra- 
dually moving  round  some  centre,  which  may  be  an  opaque 
mass  of  matter.     See  Philos.  Trans,  vol.  Ixxix. 


Astronomical  Records  in  Egypt,  p.  68. 

Professor  Testa,  of  Rome,  has  read  to  the  Academy  of 
Ivcligioii  there,  a  memoir  written  by  him,  in  whicli  he  proves, 
in  the  most  evident  manner,  that  the  ZodiacSy  lately  disco- 
vered in  Kgypt,  have  not  that  antiquity  which  some  pretend 
to  give  them,  and,  consequently,  that  they  prove  nottiing 
against   the   chronology   of    Moses,     lie  asserts   that    the 
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Egyptians  were  not  acquainted  with  the  motion  of  the  fi)icd 
stars  in  longitude,  and  that  Hipparchus  was  the  first  who 
discovered  it.  Hipparchus,  the  astronomer  here  alluded  to, 
was  a  native  of  Nicea,  and  flourished  about  the  year  1 29 
before  Jesus  Cfirist.  Professor  Testa  remarks  also,  that 
the  Zodiac  of  Dindora  is  found  in  a  temple  of  Grecian  archi- 
tecture, which  bears  the  name  of  Tiberius;  that  this  temple 
not  being  two  thousand  years  old,  the  Zodiac  discovered  in 
it  cannot  have  existed  above  four  thousand ;  that  in  these 
Zodiacs  is  seen  the  sign  of  Libra,  a  constellation  absolutely 
unknown  to  the  ancient  Egyptians.  It  appears,  therefore, 
that  a  certain  class  of  philosophers  will  not  derive  from  the  dis- 
covery of  these  Zodiacs  that  advantage  which  they  expected. 


Invention  of  the  Quadrant  by  Godfrey,  p.  71. 

It  is  asserted,  in  the  above-mentioned  page,  that  the  cele- 
brated instrument  called  the  Quadrant,  whicii  bears  the  name 
of  Mr.  Hadley,  and  which  is  generally  ascribed  to  him 
as  the  inventor,  was  really  invented  by  Mr.  Thomas  God- 
frey, of  Philadelphia.  It  will  be  proper,  in  this  place,  to 
give  the  reader  some  account  of  Mr.  Godfrey,  and  of  the 
evidence  on  which  the  above  assertion  was  made. 

The  fullest  and  most  satisfactory  information  on  both  these 
points,  which  the  author  has  been  able  to  obtain,  is  presented 
ip  the  following  letters,  extracted  from  the  American  Maga- 
zine^ for  the  months  of  July  and  August,  1758.  Two  of 
these  letters  are  written  by  James  Logan,  Esq.  the  distin- 
guished classic  scholar  and  botanist  whose  name  has  been 
mentioned  in  several  parts  of  this  work.  For  furnishing  him 
'with  accurate  copies  of  these  documents,  the  author  is  indebted 
to  his  friend  Ebenezer  Hazard,  Esq.  of  Philadelphia,  a 
gentleman  who  has  been  long  distinguished  for  his  researches 
in  various  departments  of  American  history,  and  who  has  pro- 
bably amassed  a  larger  store  of  curious  relics  and  facts  relat- 
ing to  this  extensive  subject,  than  any  other  individual  in  the 
United  States. 

From  the  American  Magazine  for  July,  175S,  p.  475, 

To  the  Proprietors,  S(c. 
Gentlemen, 
Al!  civilized  states  have  thought  it   their  honour  to  have 
men  of  great  ingenuity  born  or  bred  among  them.     Many 
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cities  of  ancient  Greece  had  long  and  sliaip  contentions  for 
the  honour  of  Homer's  blith-placc.  And  in  later  times  vo- 
lumes have  been  written  in  Europe^  in  disputing  whirji  city- 
had  the  tiue  claim  to  the  invention  of  tljc  art  of  printing. 
Nor  is  it  to  be  wondered  that  mankind  should  be  so  gene- 
rally eager  in  this  respect,  since  nothing  redounds  more  to 
the  honour  of  any  state  than  to  have  it  said  that  some  science 
of  general  utility  to  mankind  was  invented  or  improved  by 
them.  Nevertheless  it  often  happens  that  tlje  true  author  of 
many  an  useful  invention,  either  by  accident  or  fraud,  loses 
the  credit  tliereof,  and,  from  age  to  age,  it  passes  in  the 
name  of  another.  Thus  it  happened,  heretofore,  to  Colum- 
bus and  many  others;  and  thus  also  it  has  happened  to  a  native 
of  Pliiliidclphia. 

Mr.  Thomas  Godfrey,  it  is  well  known  to  manv  of  us 
here,  was  the  real  inventor  of  that  very  useful  instrument 
called  Hadley's  Quadrant  or  Octant.  To  him  the  merit  is 
due,  and  to  his  posterity  the  profit  ought  to  belong.  This 
will  fully  appear  from  tlie  three  following  genuine  letters, 
which,  1  persuade  myself,  you  will  think  worthy  of  being 
recorded  in  your  Magazine,  in  order  to  restore,  as  far  as 
possible,  the  credit  of  that  invention  to  our  city,  and  to  the 
posterity  of  Mr.  Godfrey.  How  he  came  to  be  deprived 
of  it  may  be  made  a  question  by  some.  I  answer  that  Mr. 
Godfrey  sent  the  instrument  to  be  tried  at  sea  by  an  ac- 
quaintance of  his,  an  ingenious  navigator,  in  a  voyage  to 
Jamaica^  who  showed  it  to  a  Captain  of  a  ship  there  just 
going  for  England^  by  which  means  it  came  to  the  know- 
ledge of  Mr.  Hadley,  though,  perhaps,  without  his  being 
told  the  name  of  the  real  inventor.  'I'his  fact  is  sufficiently 
known  to  many  seamen  and  others  yet  alive  in  this  city;  and 
established  beyond  doubt  by  the  following  letteis,  written 
about  that  time.  It  is,  therefore,  submitted  to  the  world, 
whether,  after  perusing  the  letters,  they  ought  not,  in  justice, 
to  call  that  instrument,  for  the  future,  Godfrey's,  and  not 
Hadley's  Quadrant. 

To  Dr.  Edmund  Halley.* 

Esteemed  Friend, 
The  discovery  of  the  Longitude  having,  of  late  years,  em- 
ployed the  thoughts  of  many,  and  tlie  world  now  expecting, 

*  An  introduciory  paper,  Avliich  I  have  not  t  ran  scribed,  not  think-ng 
it  important,  mentions  this  letter  as  No.  435  in  tlie  PhUosophical  7'ru, in- 
actions, and  entitled  an  "  Account  of  Mr.  Thomas  Godfrey's  Im])rove- 
raeiit  of  Davis's  Qiiadiant  tran-.fcrred  to  the  Jlariner's  Bow."        E.  IL 
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from  thy  great  sagacity  and  industry,  some  advances  towards 
it,  far  exceeding  all  former  attempts,  from  the  motion  of  the 
moon,  to  the  ascertaining  of  which  thy  labours  have  so  long 
and  happily  been  directed;  the  following  notice,  I  hope,  will 
neither  be  thought  unseasonable,  nor  prove  unacceptable. 
That  the  success  of  this  method  depends  on  finding  the  Moon'a 
true  place  for  one  meridian  by  calculation,  and  for  another  by 
observation,  I  think  is  generally  allowed;  the  first  of  which 
being  depended  on  from  thy  great  genius,  what  remains  k 
some  certain  method  for  observation,  practicable  on  that  un- 
certain element,  the  sea.  In  order  to  this,  thy  predecessor  at 
Greenwich^  if  I  mistake  not,  for  some  years,  published  his 
calculations  for  the  moon's  future  appulse  to  the  fixed  stars, 
which  would  save  all  observation,  but  that  of- a  glass;  but 
these  not  often  happening,  and  the  moon  often  having  a  con- 
siderable parallax  when  they  did,  that  project  dropt. 

For  finding  her  place  by  taking  her  greater  distances  from 
stars,  the  fore-staff  or  cross-staff  cannot  be  exact  enough: 
and  Quadrants,  Sextants,  &;c.  with  two  Telescopes,  are  im- 
practicable at  sea. 

Dr.  Biester's  late  proposal  for  taking  the  difference  of 
rad.  ascension  between  the  moon  and  a  star,  if  that  should 
prove  practicable  with  sufficient  exactness,  would  undoubtedly 
answer  the  intention  of  all  that  is  to  be  expected  from  the 
moon,  if  lier  place  were  taken  on  or  near  the  meridian.  But 
to  keep  tlie  arch  of  this  instrument  in  the  plane  of  the  equa- 
tor, and,  at  the  same  time,  view  two  objects  of  unequal  al- 
titudes, and  considerable  distance  from  each  other,  by  the 
edges  of  two  sights,  with  the  necessary  accuracy,  will  not, 
perhaps,   be  so  easy  in  praciice  as  he  would  have  it  believed. 

1  shall,  therefore,  here  presume,  from  thy  favour  shown 
me  in  England,  in  ni:J4,  to  communicate  an  invention  that, 
whether  it  answer  the  end  or  not,  will  be  allowed,  I  believe, 
to  deserve  thy  regard.     1  have  it  thus; 

A  young  man,  born  in  this  country,  Thomas  Godfrey 
by  name,  by  trade  a  glazier,  who  had  no  other  education 
than  to  learn  to  read  and  write,  with  a  little  common  arith- 
metic, having,  in  his  apprenticeship  with  a  very  poor  man 
of  that  trade,  accidental! y  met  with  a  mathematical  book, 
took  such  a  fancy  to  the  study,  that,  by  the  natural  strength 
of  his  genius,  without  any  instructor,  he  soon  made  himself 
master  of  that,  and  of  every  other  of  the  kind  he  could  bor- 
row or  procure  in  Englisli ;  and  finding  there  was  more 
to  be  had  in  Latin  books,  under  all  imaginable  discouiage- 
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ments,  applied  himself  to  tiie  study  of  that  language,  till  he 
could  pretty  well  understand  an  author  on  these  suhjects;  after 
which,  the  first  time  1  ever  saw  or  heard  of  him,  to  my 
knowledge,  he  came  to  borrow  Sir  Isaac  Newton's  Prin- 
cipia  of  me.  Inquiring  of  him  hereupon  who  he  was,  I  was 
indeed  astonished  at  his  request;  but  after  a  little  discourse,  he 
soon  became  welcome  to  that  or  any  other  book  I  had.  'I'his 
young  man,  about  eighteen  months  since,  told  me  he  had 
for  some  time  been  thinking  of  an  instrument  for  taking  the 
distances  of  stars  by  reflecting  speculums,  which  he  believed 
might  be  of  service  at  sea;  and  not  long  after  he  showed  me 
a  common  sea  Quadrant,  to  which  he  had  fitted  two  pieces 
of  looking-glass  in  such  a  manner  as  brought  two  stars,  at 
almost  any  distance,  to  coincide  ;  the  one  by  a  direct,  the 
other  by  a  reflected  ray,  so  that  the  eye  could  take  them  both 
together  as  joined  in  one,  while  a  moving  label  or  index  o» 
the  graduated  arch  marked  exactly  half  their  distance:  fori 
need  not  say  that  the  variations  of  the  angles  of  reflection 
from  two  speculums  are  double  to  the  angle  of  the  inclination 
of  their  planes,  and  therefore  gives  but  half  tJie  angle  or 
arch  of  the  distance,  which  is  the  only  inconveniency  that 
appears  to  me  to  attend  this.  But  as  it  may  be  made  so  sim- 
ple, easy  and  light,  as  not  to  be  much  more  unwieldy  or 
unmanageable,  though  of  a  considerable  length,  than  a  single 
telescope  of  the  same,  that  inconveniency  will  be  abundantly 
compensated. 

The  description  of  it,  as  he  proposes  it,  and  has  got  one 
made,  is  nearly  thus,  which  he  is  willing  I  should  communis 
cate  to  thee,  if  possibly  it  may  be  of  service. 

To  a  straight  ruler  or  piece  of  wood,  A  B,  of  about  three 
inches  in  breadth,  and  from  40  to  45  in  length  (or  of  any 
other  that  may  be  thought  convenient),  with  a  suitable  thick- 
ness, an  arch  or  limb,  A  C,  of  about  30  degrees  to  the  ra- 
dius, K  L,  is  to  be  fixed.  To  the  upper  end  of  the  piece 
A  B,  a  piece,  D  D,  is  to  be  morticed,  and  in  it  the  centre 
K  taken,  so  that  O  P  may  be  about  six  inches,  and  the  angle 
K  O  P  about  40  degrees.  On  this  centre  K,  the  ruler  or  in- 
dex K  L  is  to  move,  having  a  fiducial  edge  below  answer- 
able to  the  central  point,  to  cut  the  graduations  on  the  limb. 
On  the  upper  end  of  this  index  a  speculum  of  silvered  glass, 
or  rather  metal,  exacdy  plain,  E  F,  of  about  three  inches  in 
length  and  two  in  height,  is  erected  perpcndi(^ular  to  the 
plane  of  the  index,  and  also  nearly  at  right  anglt^s  with  its 
sides,  the  plane  of  the  reflecting  surface  standing  exactly  over 
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the  central  point.  At  the  end  B,  of  the  piece  A  B,  another 
speculum  of  glass  is  to  be  in  the  same  manner  erected,  wliicli 
may  be  somewhat  less  than  the  other,  with  a  square  or  oblong 
spot  in  it  unsilvered,  that  a  star,  by  a  direct  ray,  may  be  seen 
through  it;  and  the  back  of  this  speculum  should  be  guarded 
■with  a  thin  brass  plate,  with  an  aperture  in  it  equal  to  the 
unsilvered  part  of  the  glass ;  the  tilgQ  of  the  aperture  toward 
H  to  be  exactly  straight,  dividing  between  the  silvered  and 
unsilvered  part  of  the  speculum,  and  standing  in  the  line  of 
the  axis  of  the  telescope.  This  speculum  is  to  be  set  at  an 
angle  of  about  20  deg.  with  the  square  of  the  piece  A  B,  or 
at  1 1 0  deg.  with  the  sides  of  it.  Upon  the  piece  A  B,  the 
telescope  P  Q  is  fixed,  of  a  good  aperture  and  field,  with 
the  axis  placed  as  above.  ^,.. 
The  limb  is  to  be  graduated 

by  diagonals,  or  parallel  cir-  f  i  }\ 

cles,  to  half  degrees  and  half 
minutes,  beginning  from  C, 
"which  are  to  be  numbered 
as  whole  ones.  And  if  it 
be  practicable  to  face  wood 
-with  brass  without  warping, 
the  whole  face  should  be  so  Qs^^  _ 
covered ;  if  not,  then  along  p 
the  outward  edge  of  the 
limb  a  narrow  strip  of  brass 
plate  may  be  let  into  the 
face  of  it,  finely  and  equally 
indented  on  the  edge,  to 
take  a  screw  fitted  to  that 
toothing  to  be  fixed  on  the 
moving  index  at  L,  as  your 
instruments  are  made  that 
count  by  revolutions;  and 
then,  before  this  is  used,  it 
would  be  proper  to  take  the 
distance  of  the  two  objects 
first  nearly  by  a  fore-staff, 
andfi-om  thence  accordingly 
to  set  the  index.  This  screw, 
at  land,  would  be  highly  use-.r^ 
ful,  but  at  sea  it  cannot  be  "^ 
wrought,  while  the  instru- 
ment is  directed  by  the  same 
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person,  though,  as  the  motions  of  the  moon  and  variation 
of  the  angle  is  but  slow,  it  may  be  brought  to  exactness  by- 
several  trials  in  the  intervals  of  direction.  The  instrument, 
as  above  described,  will  not  take  an  angle  of  much  above 
50  degrees,  which,  for  the  purpose  intended,  may  be  fully- 
sufficient.  But  if  the  speculum  K  F  be  made  to  take  off  and 
put  on,  and  the  end  of  the  index  at  K  be  so  notched  as  to 
turn  that  speculum  from  its  first  perpendicularity,  to  make 
an  angle  of  about  25  degrees,  it  will  then  take  any  distance 
to  1 00  degrees. 

By  this  description  it  may  be  thought  that  the  utmost  accu- 
racy will  be  required  in  making  the  instrument :  yet,  of  all  that 
ever  have  been  invented  of  so  curious  a  kind,  it  will  probably 
be  found  to  demand  the  least;  for,  provided  the  speculums  are 
good,  on  which  the  whole  depends,  if  the  first  E  F  be  set 
truly  over  the  centre,  the  limb  well  graduated,  and  the  other 
speculum  be  also  set  perpendicular,  there  can,  I  think,  be 
no  other  error  but  what  the  instrument  itself  will  easily  rec- 
tify: for  if  it  be  directed  to  one  star,  and  that  be  taken,  at 
the  same  time,  both  by  a  direct  ray  through  the  glass  G  H, 
and  by  a  reflection  from  E  F,  both  exactly  coinciding  at  O, 
it  is  evident  that  then  the  speculums  are  exactly  parallel.  And 
if  this  falls  not  precisely  when  the  index  cuts  0  degrees,  if 
the  variation  be  noted,  this  constantly  added  or  subtracted, 
according  as  it  falls,  will  fully  rectify  all  other  errors.  So  ia 
fixing  the  speculum  E  F  to  another  angle,  as  has  been  pro- 
posed, the  like  method  may  or  must  be  taken,  viz.  to  observe 
two  stars  at  the  distance  of  about  45  or  50  degrees,  by  the 
speculum,  in  its  first  situation,  and  then  the  same  stars  by  it 
again  in  its  second,  and  the  difference  of  the  intervention  of 
the  index  on  the  limb  being  noted,  and  constantly  added  ta 
the  arches  taken  in  the  second  situation,  will  give  the  true 
distance.  This  method  of  observing  one  and  the  same  star, 
in  the  first  manner,  or  two  stars  in  the  second,  as  has  been 
mentioned,  will  also  rectify  errors  even  in  the  speculums;  for 
the  line  of  the  ray  K  O  is  in  all  cases  constantly  the  same; 
and,  upon  the  whole,  I  may  safely  say  the  instrument  will 
be  found  much  more  certain  in  practice  than  at  first  it  may 
appear  in  theory,  even  to  some  good  judges.  But  I  am  now 
-sensible  I  have  trespassed  in  being  so  particular  when  writing 
to  Dr.  H ALLEY;  for  I  well  know  that,  to  a  gentleman  noted 
for  his  excellent  talent  of  reading,  apprehending,  and  greatly 
improving,  less  would  have  been  sufficient;  but  as  this  pos- 
sibly may  be  Coiumuaicated  by  thee,   I  sliali  crave  leave  fur- 
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ther  to  add,  that  the  use  of  the  instrument  is  very  easy.  For 
if  the  index  be  set  so  near  the  distance  of  the  moon  and  stars, 
and  the  Hmb  so  held  as  to  cut  the  body  of  the  moon,  upon 
directing  the  telescope  to  the  star,  her  image  will,  of  course, 
be  reflected  on  some  part  of  the  speculum  G  H.  There  is 
no.  absolute  necessity  the  star  and  moon  should  coincide  ex- 
actly at  the  line  limiting  the  silvered  and  unsilvered  part  of 
the  latter  speculum ;  for  the  transparent  part  of  that  glass  will 
often  reflect  the  moon's  image  sufliciently  for  the  telescope 
to  take  it,  artd  if  her  limb  in  that  and  the  star  exactly  coin- 
cide near  it,  it  may  be  suflScient,  though  the  nearer  to'  that 
line  the  better.  Now  their  distance  being  found,  the  tables 
that  give  the  moon's  place  may  be  depended  on  for  iier  dia- 
meter and  her  latitude,  which  last  being  known,  there  are 
three  sides  of  a  triangle  given  to  find  the  angle  at  the  pole  of 
the  ecliptic,  which,  compared  with  the  star's  longitude,  de- 
termines her  place  for  that  instant :  for,  in  respect  to  her  la- 
titude when  she  is  swiftest  in  motion,  when  nearest  her  nodes^ 
and  when  the  inclination  of  the  orbs  is  greatest  (if  these  could 
all  happen  together),  yet  the  variation  of  her  latitude,  in  the 
space  of  one  hour,  equal  to  1 5  deg.  of  longitude  on  the  earth, 
if  a  star  be  taken  somewhat  near  the  ecliptic,  and  not  very 
near  the  moon,  will  not  alter  the  angle  at  the  pole  but  a  very 
few  seconds.  The  nearness  of  the  speculum  G  H  is  no  dis- 
advantage, because  the  rays  come  reflected  in  the  same  man- 
ner as  they  come  direct.  It  may  be  needless  to  add  that, 
when  practicable,  the  moon  should  be  taken  when  near  the 
meridian — or  that  the  instrument  will  equally  take  the  dis- 
tance of  the  sun  from  the  moon,  when  visible,  as  she  often 
is,  in  the  day-time ;  for  which  purpose  there  must  be  a  place 
made  at  M  for  a  darkening  glass,  to  be  fixed  there  when  ne- 
cessary, and  the  telescope  directed  to  the  moon.  Nor  need  I 
add,  that  the  same  instrument  will  very  well  serve  for  taking 
the  distance  of  any  two  stars,  a  comet,  bcc,  always  taking 
the  brightest  by  reflection;  all  which  is  obvious.  But  I  mu&c 
further  observe,  with  pleasure,  that  if  we  do  not  quite  mis- 
take in  all  that  has  been  said  here,  there  is  now  a  method 
found  by  it  to  obtain  what  is  equivalent  to  a  bodily  appulse  of 
the  moon  to  a  fixed  star,  or  to  the  sun  at  any  moment  when 
visible,  which,  indeed,  might  be  wished;  but  if  the  longi- 
tude could  ever  be  expected  to  be  determined  by  the  mo- 
tions of  the  moon  (to  which  end  J.  Flamstead's,  and  thy 
more  assiduous  labours  in  observing  her,  have,  I  suppose, 
been  principally  levelled),  and  this  instrument  be  duly  made 
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to  answer  what  is  proposed,  as  it  may  be  framed  lighc  and 
;2asily  manageable,  thou  wilt  then,  with  thy  accurate  tables, 
have  obtained  the  great  desideratum,  and  all  that  can  in  this 
way  be  had  from  our  satellites.  And  if  the  method  of  dis- 
covering the  longitude  by  the  moon  is  to  meet  with  a  reward, 
and  this  instrument,  which,  for  all  that  I  have  ever  read  or 
heard  of,  is  an  invention  altogether  new,  be  made  use  of, 
in  that  case  I  would  recommend  the  inventor  to  thy  justice 
and  notice.  He  now  gets  his  own  and  family's  bread  (for 
he  is  married)  by  the  labour  of  his  own  hands  only,  by  that 
mean,  trade.  He  had  begun  to  make  tables  of  the  moon,  on 
the  very  same  principles  with  thine,  till  I  lately  put  a  copy  of 
those  that  have  lain  so  many  years  printed,  but  not  published; 
with  W.  Inny's,  into  his  hands,  and  then,  highly  approv- 
ing them,  he  desisted.  We  both  wish  very  much  to  see  thy 
tables  completed,  and  ushered  into  the  world  by  thy  own 
hand.  On  the  receipt  of  this  I  shall  hope  for  a  line,  with 
thy  thoughts  on  it,  which,  however  they  prove,  will  afford 
a  pleasure  to 

Thy  friend, 

J.  LOGAN, 
Pennsylvania,  May  25,  1732. 

From  the  American  Magazine  for  August,  1758,  p.  528. 

To  the  Royal  Society, 
Gentlemen, 

As  none  are  better  able  than  the  Royal  Society  to  prove 
and  judge  whether  such  inventions  as  arc  proposed  for  the  ad- 
vancing useful  knowledge  will  answer  the  pretensions  of  the 
inventors  or  not;  and  as  1  have  been  made  acquaimed,  though 
at  so  great  a  distance,  of  the  candour  of  your  learned  society 
in  giving  encouragement  to  such  as  merit  approbation,  I  have, 
therefore,  presumed  to  lay  before  the  society  the  following, 
craving  pardon  for  my  boldness. 

Finding  by  what  difficulty  a  tolerable  observation  of  the 
sun  is  taken  by  Davis's  Quadrant,  and  that  in  using  it, 
unless  the  spot  or  shade  be  brought  truly  in  the  line  of  the 
horizon-vane,  the  observation,  when  made,  is  good  for  no- 
thing; to  do  which  requires  much  practice,  and,  at  best,  is 
but  catching  an  observation  ;  and  considering  further  the  small- 
jiess  of  the  60  deg.  arch,  and  the  aptness  of  wood  to  cast, 
yvhich  makes  often  little  better  than  guess-work  ;  I  iherefoxe 
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applied  my  thoughts,  upwards  of  two  years,  to  find  a  more 
certain  instrument,  and  contrived  the  following  improvement, 
as  I  think,  in  the  make  and  use  of  the  bow;  viz. 

The  quadrant  is  to  be  numbered  from  each  end  to  .90  at 
the  other,  as  in  the  figure.  The  sight  and  glass  vanes  are  the 
same  with  the  common,  excepting  that  the  glass  should  be 
larger,  and  1  think  it  would  be  better  if  ground  to  the  seg- 
ment of  the  cyhnder.  The  horizon-vane  should  be  like  that 
in  tlie  figure  thereof;  having  three  holes,  IK  L;  one  hole,  I, 
to  fit  on  the  centre  of  the  Quadrant,  A ;  the  other  two,  K  L, 
to  see  the  horizon  through,  whose  length  across  the  vane  may 
be  one-eighth  of  the  radius  A  B,  or  more ;  the  horizon-vane 
should  be  a  little  hollowed,  answerable  to  the  curvature  of 
the  circle  DAE,  or  cylinder,  whose  semi-diameter  A  H  is 
about  seven-elevenths  of  A  B,  the  radius  o£  the  quadrant. 


In  observing  with  this  Quadrant  at  sea,  let  the  sight  and  glass 
vanes  be  kept  nearly  on  the  same  numbers,  or  at  equal  dis- 
tances from  the  ends  of  the  arch,  and  then  it  v^-ill  be  suffi- 
ciently exact  to  bring  the  spot  and  horizon  in  a  right  line,  op 
anv  part  of  the  horizon-vane,  by  moving  the  vanes  nearer 
together  or  further  apart,  the  middle  of  the  horizon-vane  be- 
ing parallel  to  the  horizon,  then  the  zenith  distance  will 
be  the  sum  of  the  distances  of  the  vanes  from  the  end  of  the 
Quadrant  arch.  For,  putting  r=the  radius  of  the  Quadrant, 
c=the  distance  of  the  spot  from  the  middle  of  the  horizon- 
vane,  5^=the  sine,  and  6*=the  cosine  of  half  the  sun's  alti- 
tude, unity  being  radius,  tlie  sine  of  the  error  will  be  nearly 
equal  to  c  \^x'^-^\  and,  therefore,  when  greatest  (which  is 
when  the  zenith  distance  is  00.00,  or  47deg.  45min.),  of  the 
distance  of  -^  of  the  radius  of  the  Quadrant  from  the  middle 
of  the  horizon-vane,  it  is  but  1.30;  I  would  advise  to  bring 
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the  upper  or  lower  edge  of  the  spot,  and  not  the  mldtlle  ancj 
horizon,  on  a  right  Hne,  and  then  subtract  or  add  sixteen  im-r 
nutes  for  the  sun's  semi-diameter  from  or  to  the  zenith  dis-^ 
tance  given  by  the  vane. 

N.  B.  There  should  he  an  allowance  for  the  observer's 
height  above  the  surface  of  the  sea,  by  subtracting  four,  five, 
or  six  minutes.  A  table  of  this  kind  would  not  be  amiss  on 
the  back  of  die  Quadrant. 

There  may  be  some  graduations  put  on  the  staff,  near  the 
centre,  to  be  cut  by  a  plumb-line  hung,  or  a  pin  put  into  a 
small  hole  for  land  observations.  One  of  these  Quadraats, 
between  eighteen  inches  and  two  ittt  radius,  if  v^ell  gradu- 
ated, will  be  sufficient  to  take  the  sun's  zenith  distance  within 
two  or  three  minutes. 

Succeeding  so  well  with  the  sun,  encouraged  me  to  take 
what  appeared  a  more  difficult  task,  the  finding  son^c  way  to 
take  the  altitude  of  the  stars  at  sea  (when  the  lioiizon  may'be 
seen)  better  than  by  the  fore-stalF,  which  1  concluded  must 
be  by  bringing  the  two  objects,  horizon  and  star,  together. 
I  first  considered  one  reflection  ;  but  the  faults  of  J^avis's 
Quadrant  were  here  enlarged,  which  is  chiefly  the  flying  of 
the  objects  from  each  other,  by  the  least  motion  of  the  in- 
strument.  I  then  examined  wliat  two  reflections  would  do, 
which  perfectly  answered  my  desire,  being  equally  useful  in 
taking  the  distance  of  stars  from  each  other,  and  also  from 
the  moon,  and  I  believe  practicable  at  sea;  for  I  found  that 
when  one  star  was  made  to  coincide  by  two  reflections  with 
another,  the  distance  of  these  stars  would  be  double  the  in- 
clination of  the  reflecting  planes,  as  may  be  easily  demon- 
strated. 

I  see  but  one  fault  in  this  instrument,  and  diat  is,  that  diree 
feet  radius  in  this  has  a  graduation  no  larger  dian  a  Quadrant 
of  eighteen  inches  radius.  I  hope  Dr.  Hallet  has  received 
a  more  full  account  of  this  from  J.  Logan,  Esq.  therefore 
I  shall  add  no  more  than  that  I  am,  gentlemen, 

Yours,  &c.  T.  GODFREY. 

Philadelphia^  Nov,  9,  1734. 

Page  529.  Extracts  from  "  A  further  Account  ofTnoMA^ 
Godfrey'^  Improvement  of  Davis'^  Quadrant  trans- 
ferred to  the  Mariner's  Bow.'' 

Being  informed  diat  this  improvement,  proposed  by  Tho- 
mas Godfrey,  of  this  place,  for  observing  the  sun's  alti- 
tude at  sea  with  more  ease  and  expedition  than  is  practicable 
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by  the  common  Instrument  in  use  for  that  purpose,  was  last 
winter  laid  before  the  Royal  Society,  in  his  own  description 
of  it,  and  that  some  gentlemen  wished  to  see  the  benefit  in- 
tended by  it  more  fully  and  clearly  explained,  I,  who  have 
here  the  opportunity  of  knowing  the  author's  thoughts  on 
such  subjects,  being  persuaded,  in  my  judgment,  that  if  the 
instrument,  as  he  proposes  it,  be  brought  into  practice,  it  will, 
in  many  cases,  be  of  great  sei-vice  to  navigation,  have,  there- 
fore, thought  it  proper  to  draw  up  a  more  full  account  of  It 
than  the  author  himself  has  given,  with  the  advantages  attend- 
ing it,  wliich,  if  approved  of  by  better  judgments,  to  whom 
what  I  offer  is  entirely  submitted,  it  is  hoped  the  use  of  it 
■will  be  recommended  and  further  encouraged,  as  well  as  the 
author.  The  use  of  the  improvement,  with  its  conveniences, 
as  also  a  description  of  it,  are  as  follows. 

[Then  follows  a  repetition  of  the  account  of  Godfrey's 
having  studied — what  occurred  to  him  about  the  importance 
of  knowing  the  latitude  and  longitude  of  a  ship's  place,  &c. 
which  I  do  not  transcribe,  as  it  is  lengthy,  and  not  to  your 
purpose.  E.  H.] 

Page  532. — Some  masters  of  vessels  who  sail  from  hence 
to  the  West-Indies  have  got  some  of  them*  made,  as  well 
as  they  can  be  done  here,  and  have  found  so  great  an  ad- 
vantage in  the  facility  and  in  the  ready  use  of  them  in  those 
southerly  latitudes,  that  they  reject  all  others.  And  it  can 
scarce  be  doubted,  but  when  the  instrument  becomes  gene- 
rally known,  It  may,  upon  the  Royal  Society's  approbation, 
if  the  thing  appears  worthy  of  it,  more  universally  obtain  in 
practice.  It  is  now  four  years  since  Thomas  Godfrey  hit 
on  this  improvement:  for  his  account  of  it,  laid  before  the 
Society  last  winter,  in  which  he  mentioned  two  years,  was 
Vv'rote  in  1732;  and  In  the  same  year,  1730,  after  he  was 
satisfied  in  this,t  he  applied  himself  to  think  of  the  other, 
viz.  the  reflecting  instrument  by  speculums  for  a  help  in  the 
case  of  longitude,  though  It  is  also  useful  in  taking  altitudes; 
and  one  of  these,  as  has  been  abundantly  proved  by  the 
maker,  and  those  who  had  It  with  them,  was  taken  to  sea, 
and  there  used  In  observing  the  latitude  the  winter  of  that 
year,  and  brought  back  again  to  Philadelphia  before  the  end 


*  Godfrey's  instruments. 

t  That  is,  I  suppose,  being  "  satisfied,"  that  he  had  made  a  real  im- 
provement  in  the  Quadrant  E.  H. 
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df  February,   1731,  and  was  in  my  keeping  some  months 
immediately  after. 

*It  was  indeed  unhappy,  that,  having  it  in  my  power, 
seeing  he  had  no  acquaintance  nor  knowledge  of  persons  iri 
JEtiglandy  that  I  transmitted  not  an  account  of  it  sooner.  But 
I  had  other  affairs  of  more  importance  to  me ;  and  it  was 
owing  to  an  accident  which  gave  me  some  uneasiness,  viz. 
his  attempting  to  puhlish  some  account  of  it  in  print  here, 
that  I  transmitted  it  at  last,  in  May,  1732,  to  Dr.  H alley, 
to  whom  I  made  no  doubt  but  the  invention  would  appear 
entirely  new ;  and  1  must  own  I  could  not  but  wonder  that 
our  good  will  at  least  was  never  acknowledged.  This,  on 
my  part,  was  all  the  merit  I  had  to  claim,  nor  did  I  then,  or 
now,  assume  any  other  in  either  of  these  instruments.  I  only 
wish  that  the  ingenious  inventor  himself  might,  by  some 
means,  be  taken  notice  of,  in  a  manner  that  might  be  of 
real  advantage  to  him. 

There  needs  not,  I  suppose,  much  more  of  a  description 
of  the  instrument  than  has  been  given.  I  shall  only  say  that 
the  bow  had  best  be  an  arch  of  about  lOOdeg.  well  gradu- 
ated and  numbered  both  ways;  the  radius  20  or  24  inches; 
the  curve  at  the  centre  to  be  one-twentieth  of  the  radius  on 
each  side,  that  is,  one-tenth  of  it  in  the  whole;  the  radius  of 
that  curve  -j-Vo  P^rts  of  the  radius  of  the  instrument;  that  the 
glass  for  the  solar  vane  should  not  be  less,  but  rather  larger 
than  a  silver  shilling,  with  its  vertex  very  exactly  set;  and 
tliat  the  utmost  care  be  taken  to  place  the  middle  of  the  curve 
exactly  perpendicular  to  the  line  or  radius  of  45  deg.  as  tlie 
observer  must  also  take  care  that  the  two  vanes  on  the  limb 
be  kept  nearly  equidistant  from  that  degree.  To  which  I  shall 
only  add,  that  it  may  be  best  to  give  the  horizontal  vane  only 
one  aperture,  not  two.  The  rest,  1  suppose,  may  be  left 
to  the  workman.  Thus,  doubting  I  have  already  been  too 
prolix  on  the  subject,  to  which  nothing  but  a  sincere  inclina- 
tion to  promote  any  thing  that  might  contribute  to  a  public 
benefit,  and  to  do  some  justice  to  merit,  could  induce  me,  I 
shall  only  request  that  what  I  have  here  offered  may  be  con- 
strued by  that  intention. 

J.  LOGAN. 

Philadelphia,  June  2S,  1734. 

*  All  these  circumetances  of  Mr.  Logan's  complaint,  and  almost  every 
thing  that  follows  to  the  end,  except  the  directions  for  making  the  in&tru- 
nient,  are  left  out  of  the  account  published  in  the  Plj'Uowphical  Transac- 
tions,  wiiich  strengthens  the  conjecture  that  justice  has  not  been  done  to 
the  original  invjiiitor. 
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P.  S.  [Bj/  the  Editors  of  the  Magazine.]  It  is  easy  to 
see,  by  a  careful  perusal  of  these  two  letters,  ami  that  in  our 
last  Magazine,  the  progress  of  this  invention,  and  how  far 
Mr.  Godfrey  ought  to  be  considered  as  the  inventor.  It  is 
our  business  to  give  impartial  accounts  of  facts  and  transcripts 
of  authentic  papers.  The  reader,  after  that,  is  to  judge  for 
himself.  For  our  own  part,  we  have  no  hesitation  in  pro- 
nouncing Mr.  Godfrey  the  real  original  inventor  of  this 
famous  and  useful  instrument. 

The  following  extract  of  a  letter  from  Mr.  Hazard,  which 
accompanied  the  above  documents,  ought  to  be  added,  in 
justice  both  to  the  Royal  Society  and  to  Mr.  Godfrey. 

"  Alderman  Hillegas,  of  this  city,  (Philadelphia)  knew 
Godfrey.  He  says  he  remembers  to  have  heard,  perhaps 
SO  years  ago,  that,  as  Hadley  had  obtained  the  patent,  com- 
plete Justice  could  not  be  done  to  Godfrey;  but  that  the 
Royal  Society,  thinking  his  ingenuity  ought  to  be  rewarded, 
either  subscribed  for  him  as  individuals,  or  gave  him  out  of 
their  funds,  c£ 200  sterling:  and  knowing  his  infirmity  (for 
it  seems  he  was  apt  to  indulge  in  intemperate  drinking),  they 
thought  it  better  to  send  the  amount  in  household  furniture 
than  in  cash,  ^nd,  inta^  alia,  sent  him  a  dock;  which  the 
Alderman  remembers  to  have  seen." 

Godfrey  had  a  son,  Thomas  Godfrey,  jun.  who,  in 
1765,  published  a  volume  of  Juvenile  Poems.  The  young 
man  is  spoken  of,  by  the  writer  of  the  preface,  as  possessing 
great  natural  endowments,  with  but  little  cultivation;  and  as 
deserving  to  be  ranked,  as  well  as  his  father,  among  the  cu- 
riosities of  Pennsylvania. — MS.  Letter  oj  the  Rev.  Dr.  Eliot, 
of  Boston,  to  the  Author. 

It  is  worthy  of  notice,  that  the  use  of  the  Quadrant  m 
question  was  confined  to  the  English  nation  until  the  year 
1736,  when  M.  D'Apres  de  Mannevillette,  the  great 
maritime  Geographer,  employed  it  on  board  a  French  ship; 
and  on  his  return  to  France,  one  of  the  earliest  objects  of  his 
attention  was  to  state,  in  a  public  print,  his  high  estimation  of 
this  curious  instrument.  He  thus  had  the  honour  of  intro- 
ducing to  his  countrymen  one  of  the  most  valuable  inventions 
of  the  age. 
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KOTES  ON  CHAPTER  IL 

Stahl.  p.  79. 

(jEORGE  Ernest  Stahl  was  born  in  Franconia,  in  1660, 
and  died  in  1734,  in  the  75th  year  of  his  age.  He  was  un- 
doubtedly a  man  of  great  talents  and  learning,  and  the  author 
of  many  valuable  works;  the  most  important  of  which  re- 
late to  his  systems  of  Medicine  and  of  Chemistry.  He  pub- 
lished an  edition  of  ih^Phi/sica  Subterranea  of  Becher,  after 
the  death  of  that  great  Chemist,  and  adopted  the  theory  which 
this  work  displayed;  but  he  simplified  and  improved  it  so 
much,  that  he  made  it  entirely  his  own;  and  accordingly  it 
has  been  ever  since  known  by  the  name  of  the  Stalilian 
theory. 

Latent  Heat.  p.  8 1 . 

The  doctrine  of  Latent  Heat  was  first  taught  by  Dr. 
Black,  of  the  University  of  Edinburgh,  in  the  year  1757. 
His  discovery,  and  the  doctrine  which  he  founded  on  this  dis- 
covery, may  be  considered  as  comprized  in  the  following 
propositions.  Whenever  a  solid  is  converted  into  a  Jiiiidf  it 
combines  with  a  certain  portion  of  caloric,  without  any  aug- 
mentation of  its  temperature,  and  it  is  this  portion  of  caloric 
which  occasions  the  change.  When  this  fluid  is  re-converted 
into  a  solid,  the  caloric  which  produced  the  fluidity  leaves  it 
without  any  diminution  of  its  temperature;  and  it  is  this  ab- 
straction which  occasions  the  change.  Thus  the  combina- 
tion of  a  certain  portion  of  caloric  with  ice  causes  it  to  be- 
come water  J  and  the  abstraction  of  a  certain  portion  of  calo- 
ric from  water  causes  it  to  become  ice.  Water,  then,  is  a 
compound  of  ice  and  caloric;  and,  in  general,  all  fluids  are 
^■ombinations  of  the  solid  to  which  they  may  be  converted  by- 
cold,  and  a  certain  portion  of  caloric.  Tlie  same  principle, 
accoiding  to  diis  philosopher,  applies  to  the  conversion  of 
liquids  into  clastic  fluids,  or  the  reverse ;  this  conversion  and 
re-conversion  depending  on  the  addition  or  abstraction  of  ca- 
loric. To  this  caloric  Dr.  Black  gave  the  name  of  latent 
htaf.  because  its  presence  is  not  indicated  by  the  thermometer. 
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The  great  Importance  of  this  discovery,  and  the  extensive 
application  which  has  been  since  made  of  it,  in  explaining 
fluidity^  congelation,  evaporation,  animal  heat,  and  many- 
other  phenomena,  render  the  period  of  Its  annunciation  to  the 
world  one  of  the  most  Interesting  seras  in  the  history  of  che- 
mical science. 


Fixed  Air,  or  Carbonic  Acid  Gas.  p.  81. 

The  numerous  and  Important  relations  of  this  chemical 
compound  render  Its  original  discovery,  and  the  subsequent 
additions  to  our  knowledge  of  it,  worthy  of  particular  notice 
in  detailing  the  progress  of  the  last  age  in  this  branch  of  sci- 
ence. 

Paracelsus  and  Van  Helmont  were  acquainted  vAxh 
the  fact,  that  air  is  extricated  from  solid  bodies  during  certain 
processes,  and  the  latter  gave  to  air  thus  produced  the  name 
of  gas,  by  which  word  he  meant  to  express  every  thing 
which  Is  driven  off  from  bodies  in  the  state  of  vapour  by 
heat.  Boyle  called  these  kinds  of  air  artificial  airs,  and 
suspected  that  they  might  be  different  from  the  air  of  the  at- 
mosphere. Hales  ascertained  the  quantity  of  air  that  could 
be  extricated  from  a  great  variety  of  bodies,  and  showed  that 
it  formed  an  essential  part  of  their  composition.  Dr.  Black 
proved  that  the  substances  called  lime,  magnesia,  and 
alkalies,  are  compounds,  consisting  of  a  peculiar  species  of 
air,  and  pure  lime,  magnesia,  and  alkali.  To  this  species  of 
air  lie  gave  the  name  oi  fixed  air,  because  It  existed  in  these 
bodies  in  a  fixed  state,  though  he  knew  not  the  materials  of 
which  It  is  composed.  This  air  or  gas  was  afterwards  Investi- 
gated by  Dr.  Priestley,  and  a  great  number  of  its  pro- 
perties ascertained.  From  these  properties  Mr.  Keir  first 
concluded  that  it  was  an  acid;  and  this  opinion  was  soon  con- 
firmed by  the  experiments  of  Bergman,  Fontana,  and 
others.  Dr.  Priestley  at  first  suspected  that  this  acid  en- 
tered as  an  element  into  the  composition  of  atmospherical  air; 
and  Bergman,  adopting  the  same  opinion^  gave  it  the  name 
of  aerial  acid.  Mr.  Bewly  called  it  mephitic  acid,  because 
it  could  not  be  respired  without  occasioning  death.  Mr.  Keir 
called  it  calcareous  acid;  and,  at  last,  M.  Lavoisier,  after 
discovering  that  it  is  formed  by  the  combinaiion  oi  carbon  ?ind 
oxygen,  gave  It  the  name  of  carbonic  acid  gas,  which  It  novr 
generally  bears. — Thompson'^^  Chemistry, 
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Inflammable,  or  Hydrogenous  Air.  p.  82. 

This  air  was  obtained  by  Dr.  Mayow,  and  afterwards  by 
Dr.  Hales,  from  various  substances,  and  had  been  known, 
long  before,  in  mines,  under  the  name  of  the  fire  damp. 
But  Mr.  Cavendish  ought  to  be  considered  as  its  real  dis- 
coverer; since  it  was  he  who,  about  the  year  1766,  first 
examined  it,  pointed  out  the  difference  between  it  and  atmos- 
pheric air,  and  ascertained  die  greatest  number  of  its  pro- 
perties. It  was  found  by  M.  Lavoisier  to  be  twelve  times 
lighter  than  common  air.  Its  non-respirable  character  was 
more  fully  determined  by  Scheele,  Fontana,  and  Davy. 
The  products  resulting  from  the  combination  of  hydro- 
gen with  the  sulphuric,  phosphoric,  and  carbonic  acids, 
were  discovered  and  investigated  principally  by  Scheele, 
Bergman,  Fourcroy,  Vauquelin,  Gengembre,  Kir- 
wan,  and  Volta.  It  was  first  called  Hydrogen  by  the 
French  Academicians,  because  it  enters  into  the  composition 
of  water. 


Composition  of  Water,  p.  82. 

Water  was  believed,  by  the  ancients,  to  be  one  of  the  four 
elements  of  which  every  other  body  is  composed.  The  opi- 
nion that  it  is  a  simple  substance  seems  generally  to  have  pre- 
vailed until  the  year  1781,  when  Mr.  Henry  Cavendish, 
of  Great-Britain,  discovered,  by  several  experiments,  that  it 
is  a  compound,  and  formed  by  the  union  of  oxygen  and  hy- 
drogen. In  a  few  months  afterwards,  the  conclusion  of  Mr. 
Cavendish  was  confirmed  by  the  experiments  of  M.  La- 
voisier, and  others:  insomuch  that,  during  the  last  fifteen 
or  twenty  years,  the  composition  of  water  has  been  gene- 
rally considered  as  one  of  the  best  established  facts  in  che- 
mistry. It  has  been  decomposed  and  recomposed,  and  found 
to  consist  of  85  parts,  by  weight,  of  oxygen,  and  13  of  hy- 
drogen. 

I'his  discovery  soon  began  to  change  the  principles  of  che- 
mical science.  By  furnishing  a  satisfactory  exj)lanation  of 
many  phenomena  which  were  formerly  difficult  of  explana- 
tion, if  not  wholly  inexplicable,  it  has,  perhaps,  contributed 
more  than  any  other  single  discovery  to  promote  the  progress 
pf  this  branch  of  philosophy. 
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Bergman,  p.  82. 

Sir  ToRBERN  Bergman  was  a  native  of  Sweden,  where 
he  was  born  in  the  year  1735.  He  is,  beyond  all  doubt,  en- 
titled to  a  place  among  the  greatest  men  of  his  age.  He 
•was  highly  distinguished  as  a  chemist,  mineralogist,  geome- 
trician, and  astronomer.  In  the  two  first  mentioned  branches 
of  science  he  was  particularly  eminent.  In  the  history  of 
chemistry  few  names  occur  more  frequently,  or  are  associated 
■with  more  important  services,  than  his.  He  died  in  the  year 
3  784. 


Scheele.  p.  82. 

Charles  William  Scheele  was  born  Dec.  19,  1742, 
He  was  bound  an  apprentice,  when  very  young,  to  an  Apo- 
thecary at  Gottenburgh,  where  he  first  felt  the  impulse  of 
that  genius  which  afterwards  made  him  so  conspicuous.  He 
durst  not,  indeed,  devote  himself  openly  to  chemical  experi- 
ments; but  he  contrived  to  make  himself  master  of  the  sci- 
ence by  devoting  those  hours  to  study  which  were  assigned 
to  him  for  sleep.  He  afterwards  went  to  Sweden,  and  set- 
tled as  an  apothecary  at  Koping.  Here  Bergman  first 
found  him,  saw  his  merit,  and  encouraged  it,  adopted  his 
opinions,  defended  him  with  zeal,  and  took  upon  himself 
the  charge  of  publishing  his  treatises.  Encouraged  and  excited 
by  this  magnanimous  patronage,  the  genius  of  Scheele, 
though  unassisted  by  education  or  wealth,  burst  forth  with 
astonishing  lustre.  To  wonderful  acuteaess,  ardour,  and  per- 
severing diligence  in  his  philosophical  investigations,  he  added 
singular  purity  and  amiableness  of  moral  and  social  character. 
His  outward  appearance,  however,  was  by  no  means  expres- 
sive of  that  great  mind  which  lay  concealed,  as  it  were, 
under  a  veil.  He  died  in  1786,  in  the  44th  year  of  his  age. — 
Thompson'^^  Chemistry, 


Azote,  p.  82. 

This  gas  was  discovered,  in  1772,  by  Dr.  Rutherford, 
now  Professor  of  Botany  in  the  University  of  Edinburgh,  and 
^11  account  of  it  published  in  his  thesis  Dc  Aere  Mcphitico, 
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in  the  same  year.  M.  Lavoisier,  in  1773,  made  known 
this  gas  as  a  component  part  of  atmospheric  air.  About  the 
same  time  it  was  procured  by  Scheele,  and  proved  to  be  a 
distinct  fluid.  Its  specific  gravity  has  been  investigated  and 
determined  by  Kirwan  and  Lavoisier,  the  latter  of  whom 
makes  it  0.001 15,  or  to  common  air  as  942.6  to  1000.  The 
combustibilitij  of  azotic  gas,  and  the  pioduction  of  nitric 
acid  by  this  process,  were  first  discovered  by  Mr.  Caven- 
dish, and  communicated  to  the  Royal  Society  in  1785.  The 
name  Azote  was  given  to  tl;is  gas  by  the  l^iench  Academi- 
cians, and  is  derived  from  its  incapacity  to  support  Hfe. 


Oxygen,  p.  83. 

The  gas,  the  base  of  which  is  commonly  known  by  this  de- 
nomination, was  discovered  by  Dr.  Priestley,  on  the  1st  of 
August,  1774,  and  called  by  him  dephlog'isticated  ai)'.  Mr. 
Scheele,  of  Sweden,  discovered  it  in  1773,  without  any  pre- 
vious knowledge  of  what  Dr.  Priestley  had  done ;  and  gave 
it  the  name  of  empyreal  air.  Condorcet  gave  it  first  the 
name  of  vital  air,  and  M.  Lavoisier  afterwards  gave  it 
the  name  of  oxygen  gas,  which  is  now  generally  ado])ted. 

The  discovery  of  this  substance,  and  the  investigation  of 
its  properties,  deserve  to  be  ranked  among  the  most  important 
events  recorded  in  the  history  of  chemistry.  The  explana- 
tion which  they  have  afforded  to  the  principles  of  combus- 
tion, respiration,  acidity,  &:c.  place  their  value  in  a  most 
interesting  point  of  light.  To  this  discovery,  and  these  in- 
vestigations, we  may  trace  the  commencement  of  that  grand 
revolution  in  chemical  science,  which  was  triumphantly  con- 
firmed by  the  discoveiy  of  the  composition  of  water  in  1781, 
though  not  presented  to  the  world  in  a  complete  and  systema- 
tic form  until  1787. 

Paracelsus  believed  that  there  was  only  one  acid  princi- 
ple in  nature,  which  communicated  taste  and  solubility  to  the 
bodies  in  which  it  was  combined.  Becher  embraced  the 
same  opinion,  and  added  to  it,  that  this  acid  principle  was  a 
compound  of  earth  and  water,  which  he  considered  as  two 
elements.  Stahl  adopted  the  theory  of  Becher,  and  en- 
deavoured to  prove  tiiat  the  acid  principle  Is  sulphuric  acid, 
of  wliich,  according  to  him,  all  the  other  acids  are  mere 
compounds;  but  his  proofs  were  only  conjectures  or  vague 
experiments,  from  which  nojthing  could  be  deduced.     Neverrr 
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theless,  his  opinion,  like  every  other  which  he  advanced  in 
chemistry,  continued  to  have  supporters  for  a  long  time,  and 
■was  even  mentioned  by  Macquer.  At  last  its  defects  be- 
gan to  be  perceived.  Bergman  and  Scheele  declared  openly 
against  It;  and  their  discoveries,  together  with  those  of  La- 
voisier, demonstrated  the  falsehood  of  both  parts  of  the 
theory,  by  showing  that  sulphuric  acid  does  not  exist  in  the 
other  acids,  and  that  it  is  not  composed  of  water  and  earth, 
but  of  sulphur  and  oxygen. 

**  The  opinion,  however,  that  acidity  Is  owing  to  some 
principle  common  to  all  the  salts,  was  not  abandoned.  Wal- 
lerius,  Meyer  and  Sage  had  advanced  different  theories 
in  succession  about  the  nature  of  this  principle;  but  as  they 
were  formed  rather  on  conjecture  and  analogy  than  direct 
proof,  they  obtained  but  a  few  advocates.  At  last  M.  La- 
voisier, In  1778,  by  a  number  of  ingenious  and  accurate 
experiments,  proved  that  several  combustible  substances,  when 
united  with  oxygen,  form  acids;  that  a  great  number  of 
acids  contain  oxygen  ;  and  that,  when  this  principle  Is  sepa- 
rated from  them,  they  lose  their  acid  properties.  He  con- 
cluded, therefore,  that  oxygen  is  the  acidifying  'principle,  as 
the  word  Imports,  and  that  acids  are  nothing  else  but  com- 
bustible substances  combined  with  oxygen,  and  differing 
from  one  another  according  to  the  nature  oi  the  combustible 
base." — See  Thompson's  Chemistry, 

This  doctrine,  with  few  exceptions,  has  been  confirmed 
by  subsequent  experiments,  and  Is  now  generally  received 
among  chemists. 


Nexv  Acids,  p.  83. 

The  Acids  known  at  the  close  of  the  eighteenth  century 
amount  to  about  thirty,  the  greater  part  of  which  have  been 
discovered  within  the  last  forty  years.  Of  these  nearly  one 
third  were  discovered  by  the  celebrated  Scheele,  and  the 
remainder  chiefly  by  Margraaf,  Priestley,  Lavoisier, 
Vauuuelin,  Berthollet,  and  Kter. 


Composition  of  the  Atmosphere,  p.  83.     > 

For  our  knowledge  of  the  component  parts  of  atmospheric 
air,  we  are  indebted  to  the  successive  experiments  and  disco-* 
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Veries  of  several  philosophers.  The  first  step  was  made  by 
Dr.  Priestley,  in  1774,  by  the  discovery  of  oxygen  gas. 
This  gas,  according  to  the  prevailing  theory  of  the  time, 
he  considered  as  air  totally  deprived  of  phlogiston.  Azotic 
gas,  on  the  other  hand,  was  air  satorated  with  phlogiston. 
Hence  he  considered  common  air  as  oxygen  gas  combined 
with  an  indefinite  portion  of  phlogiston,  and  varying  in  pu- 
rity according  to  that  portion,  being  always  pure  in  an  in- 
verse proportion  to  the  quantity  of  phlogiston  it  contained. 

While  Dr.  Priestley  was  making  experiments  on  oxy- 
gen gas,  ScHEELE,  of  Sweden,  proceeded  to  the  analysis  of 
air  in  a  different  manner.  From  his  experiments  he  concluded 
that  common  air  is  compounded  of  two  different  elastic  fluids, 
viz.  foul  air,  which  constitutes  more  than  two  thirds  of  the 
whole,  and  another  air,  which  is  alone  capable  of  supporting 
flame  and  animal  life,  and  to  which  he  gave  the  name  of  ein- 
pyreal  air.  The  foul  air  of  Scheele  was  the  same  with 
&Qplilogisticated  airoi  Priestley  ;  and  the  eyiipyreal  air  o£ 
the  former  was  the  same  with  the  dephlogisticatcd  air  of  the 
latter,  or  with  what  is  at  present  called  oxygen  gas. 

While  Scheele  was  occupied  with  these  experiments, 
Lavoisier  was  assiduously  employed  on  the  same  subject, 
and  was  led,  by  a  different  road,  to  precisely  the  same  con- 
clusions. He  found  that  air  is  composed  of  azotic  and  oxy- 
gen gases  ;  and,  from  a  variety  of  experiments,  he  determined 
the  proportions  to  be  73  parts  of  azotic  gas,  and  27  parts  of 
oxygen  gas.    These  experiments  were  made  in  the  year  1776. 


Secretion  of  Oxygen  by  Vegetables,  p.  S3. 

Dr.  Priestley  concluded  from  his  experiments,  and  it  has 
been  since  generally  believed  by  Ingenhouz,  Sennebier, 
and  other  vegetable  physiologists,  that  vegetables,  in  the 
course  of  their  germination  and  growth,  when  exposed  to 
solar  light,  absorb  azote  and  emit  oxygen,  and  thus  purify  the 
surrounding  air.  But,  by  a  series  of  ingenious  experiments 
lately  published,  Professor  Woodhouse,  of  Philadelphia, 
has  drawn  into  question  the  truth  of  these  conclusions.  From 
the  result  of  these  experiments,  he  contends  tliat  the  germina- 
tion of  seeds  and  the  growth  of  plants  do  not  purify  atmos- 
pherical air ;  but  that,  whenever  diey  appear  to  atlord  oxy- 
gen gas,  it  is  by  devouring  the  coal  of  carbonic  acid  gas  for 
food,  and  leaving  us  oxygen  in  the  form  of  pure  air.     1  le  has 
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also  made  experiments  on  tlie  effects  produced  by  the  leaves 
of  plants  in  common  air,  impregnated  with  carbonic  acid  gas, 
and  exposed  to  solar  light ;  in  which  cases  the  carbonic  acid 
disappeared,  and  the  oxygenous  gas  increased.  And  from 
trials  made  with  the  fresh  leaves  of  many  different  plants,  ex- 
posed to  sunshine  in  pump-water,  river-water,  and  tliis  latter 
charged  with  carbonic  acid,  he  is  confirmed  in  the  same  con- 
chision.  Dr.  Woodhouse,  therefore,  denies  tiiat  vegetables 
either  decompose  water,  emit  oxygen,  or  absorb  azote,  as  has 
been  some  time  commonly  believed. — Nicholson^s  Philos. 
Journal^  vol.  ii.  for  July,   1802. 


Respiration,  p.  83. 

Closely  connected  with  the  discovery  of  oxygen,  and  of 
the  composition  of  atmospheric  ah\  stand  the  principles  of 
respiration  which  have  been  received  for  a  few  years  past. 
This  function  was  little  understood  thirty  years  ago;  and  to 
the  modern  improvements  in  chemistry,  physiologists  are  in- 
debted for  all  the  rational  doctrines  with  respect  to  it  which 
are  now  taught.  The  most  distinguished  chemists  who  have 
thrown  light  on  this  subject,  are  Priestley,  Lavoisier, 
FouRCROY,  Black,  Crawford,  La  Grange,  Bed- 
does,  Watt,  and  Davy.  By  means  of  the  experiments  of 
these  philosophers  it  has  been  discovered,  that  respiration  pro- 
duces and  supports  animal  heat;  contributes  to  the foniia- 
lion  of  blood;  and  imparts  a  stimulating  power  to  this  fluid, 
which  is  necessary  to  produce  the  alternate  contractions  of  the 
heart. 


Lavoisier,  p.  87. 

J 'he  important  services  of  this  great  philosopher  in  forming 
the  theory  of  the  French  academicians,  and  the  intrinsic  worth 
of  his  character,  render  it  proper  that  some  account  should  be 
given  of  him  in  this  place. 

Antoine  Laurent  Lavoisier  was  born  at  Paris,  in 
the  year  1743.  He  early  discovered  a  taste  for  the  study  of 
the  physical  sciences,  and,  for  a  considerable  time,  directed 
his  attention  to  most  of  them  in  succession,  without  disco- 
vering a  preponderating  inclination  for  any  one  in  particular. 
ihis  continued  to  be  the  case  till  about  the  year  1770,  when 
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the  important  discoveries  in  chemistry,  by  Black,  Priest- 
ley, ScHEELE,  and  Cavendish,  fired  his  ambition,  and 
directed  his  attention  more  particularly  to  chemical  philoso- 
phy, to  which  he  almost  exclusively  attached  himself  during 
the  remainder  of  his  life. 

It  is  generally  known,  that  liis  experiments  and  discoveries 
were  among  the  principal  means  of  establishing  that  revolu- 
tion in  the  theorij  and  nomendaiure  of  chemical  science, 
which  has  been,  with  great  propriety,  denominated  the  La- 
voisierian  theory.  After  numerous  publications  on  different 
departments  of  chemistry,  in  the  Memoirs  of  the  Academy 
of  Sciemxs,  and  other  scientiiic  Journals,  in  which  he  suq- 
cessively  treated  of  cow? 6i^5//(7?2;  the  analysis  of  atmospheric 
air;  the  formation  and  fixation  o^  elastic  fluids  ;  the  proper- 
ties of /^e-tz/ ;  the  composition  of  acids;  the  decomposition 
and  recomposition  of  water ;  the  dissolution  of  metals,  ve^ 
geiaiion,  &c.  &c.  he  at  length  combined  his  philcsophical 
views  into  a  consistent  body,  which  he  published  in  1789, 
under  the  title  of  Elements  oj  Chemistty;  a  work  which 
has  been  pronounced  one  of  the  most  elegant  models  of  philo- 
sophical arrangement,  and  of  clear  logical  composition,  that 
was  ever  presented  to  the  world. 

He  continued  after  this  to  pursue  his  favourite  study  with 
unabated  diligence  :  his  wealth  enabled  him  to  make  experi- 
ments on  a  great  scale ;  his  ardour,  acuteness,  and  extended 
views,  enabled  him  to  avail  himself  of  every  advantage ;  and 
he  continued  to  instruct  his  countrymen  and  the  world,  by 
the  developement  of  new  truth,  or  the  recommendation  of 
useful  economical  improvements,  until  the  month  of  May, 
1794,  when  he  became  an  object  of  the  malignant  phrenzy 
of  Robespierre,  and  suffered  under  the  guillotine,  in  the  fifty- 
first  year  of  his  age. 


Heat.  p.  92. 

Few  questions  in  science  have  given  rise  to  more  discussion 
than  that  which  relates  to  the  nature  of  heat.  Whether  it  be 
n  distinct  substance,  or  a  mere  quality  of  substance,  has  long 
been  the  subject  of  disputation.  By  the  ancient  philosophers, 
heat  seems  to  have  been  considered  as  a  peculiar  subtle  fluid 
or  element ;  and  this  opinion  appears  to  have  prevailed  until 
the  time  of  I.ord  Bacon.  That  philosopher  was  the  first,  it 
i  >  believed,  who  advanced  the  hypothesis,  that  heat  is  a  qua^ 
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lity  of  matter,  and  depends  on  a  peculiar  vibration  of  its  par* 
tides.  This  opinion  was  afterwards  adopted  by  Boyle  and 
Newton,  whose  authority  rendered  it  considerably  popular; 
the  ancient  opinl6n,  however,  was  still  held  by  many.  Boer^ 
HAAVE,  at  an  early  period  of  the  eighteendi  century,  entered 
the  lists  against  Newton  on  this  subject,  and  maintained,  with 
great  force  of  argument,  that  heat  is  a  distinct  substance.  From 
the  time  of  Boerhaave,  till  towards  the  close  of  the  cen* 
tury  under  review,  diis  doctrine  was  almost  universally  re- 
ceived. Stahl,  Macquer,  Black,  Priestley,  Scheele, 
Bergman,  Lavoisier,  Crawford,  Irvine,  Kirvvan, 
Pictet,  De  la  Place,  and  most  other  distinguished  che- 
mists, though  differing  as  to  some  details  of  opinion  on  thl» 
subject,  all  agreed  in  considering  heat  as  a  distinct  positive 
substance* 

But,  towards  the  close  of  the  century,  the  doctrine  of  Ba- 
con was  revived  by  Count  Rumford  and  Mr.  Davy. 
These  philosophers,  observing  that  caloric  continues  to  be  ex- 
tricated from  a  body  subjected  to  friction,  so  long  as  the  fric- 
tion is  kept  up,  and  the  texture  or  form  of  the  body  is  not  de- 
stroyed, and  that  this  heat-yielding  process  goes  on  to  an  in- 
definite extent,  concluded  that  this  phenomenon  is  inexplicable 
on  the  supposition  of  heat  being  matter;  and  that  those  effects 
which  have  been  referred  to  the  operation  of  a  peculiar  calorific 
matter,  depend  entirely  on  a  vibratorj/  motion  of  the  particles 
of  bodies  ;  and  that  from  the  generation,  communication,  or 
abstraction  of  this  motion,  all  the  phenomena  abscribed  to  ca- 
loric are  to  be  explained. — See  Rumford'^  Essays^  vol.  ii. 
and  Contributions  to  Medical  and  Physical  Knowledge, 

This  doctrine,  however,  has  but  few  advocates.  The  suf- 
frages of  modern  philosophers  are  almost  unanimous  in  favour 
of  the  opinion,  that  caloric  or  heat  is  a  distinct  fluid.  The 
latter  opinion,  indeed,  seems  to  be  confirmed  to  a  degree  little 
short  of  demonstration,  by  the  late  experiments  of  Dr.  Hers- 
chell  on  this  subject,  who  has  shown,  that  the  rays  oilight^ 
and  the  Ta.yso(  heat  emitted  from  the  sun,  are  distinct  and  se- 
parable ;  that  the  latter,  as  well  as  the  former,  are  refracted 
by  transparent  bodies,  and  reflected  by  polished  surfaces  ;  and 
that  both  consist  of  particles  which  mutually  repel  each  other, 
and  which  produce  no  sensible  effect  upon  the  weight  of  other 
bodies. — See  the  Philosophical  Transactions  ioi  1800. 

It  cannot  be  denied,  indeed,  that  some  difficulties  attend  the 
doctrine  of  heat,  being  a  distinct  and  positive  substance.  Nor 
is  that  by  any  means  one  of  the  smallest  which  Count  Rum- 


Additional  Notes.  491 

FORD  suggests,  viz.  ''  that  any  thing  which  any  insulated 
body,  or  system  of  bodies,  can  continue  to  furnish,  "without 
liynitation,  cannot  be  a  material  substance."  Yet  the  electric 
fluid  is  granted,  on  all  hands,  to  be  a  distinct  substance  ;  and 
we  know,  that  this  fluid  is  constantly  furnished,  without  limi- 
tation, by  means  of  friction.  On  the  whole,  the  old  opinion 
seems  still,  with  all  its  difficulties,  to  stand  on  firmer  ground 
than  any  other,  and  to  have  by  far  the  greatest  number  of 
advocates. 

The  doctrine  of  ;WiW2/  lieaty  or  that  heat  resembles  light 
in  being  propagated  in  raijs,  or  right  lines,  ^Vas,  in  some  mea- 
sure, known  to  Mariotte,  Lambert,  and  Scheele,  but 
was  more  clearly  established  afterwards  by  the  experiments  of 
Saussure,  PicTET,  and  Count  Rumford;  and,  finally, 
the  laws  of  this  propagation  were  more  fully  developed  anij 
laid  down  by  Dr.  Herschell,  in  his  celebrated  experiments 
on  light  and  heat  before  mentioned. 

Count  RuMFORD  concluded,  from  his  experiments,  that 
fluids  do  not  conduct  heat ;  but  he  ascribes  to  them  what  he 
denominates  a  carrying  power:  in  other  words,  he  supposes, 
that  in  heating  fluids,  each  particle  must  come  in  succession 
to  the  source  of  heat,  and  receive  its  portion,  but  that  among 
the  particles  themselves  all  interchange  and  communication 
of  heat  is  impossible.  The  experiments  by  which  he  consi- 
ders himself  as  having  established  this  point  are  certainly  strik- 
ing, and  their  results  highly  curious;  but  the  justness  of  his 
conclusions  has  been  called  in  question,  and  philosophers  do 
not  seem  to  view  his  decision  as  absolute  and  final.  Further 
experiments  must  decide  the  controversy. 

"  Dr.  M*Clurg,  of  our  city  (Williamsburg),  was  edu- 
cated at  this  college.  After  completing  the  usual  course  here, 
he  studied  physic  at  Edinburgh  ;  was  a  favourite  pupil  of  the 
celebrated  Black  ;  and  gained  much  applause  by  his  treatise, 
De  Galore.  Indeed,  I  have  lately  seen  in  the  Annates  de 
Chemie,  I  think,  for  the  year  1800,  the  confession  that  Dr. 
M'Clurg  first  started  the  idea  concerning  heat,  which  the 
French  philosophers  have  since  pursued  widi  so  much  success." 
—MS.  Letter  from  the  Rev.  Dr.  Madison  to  the  Author. 

Frigorific  Mixtures,  p.  94. 

The  first  person  who  made  experiments  on  freezing  wix- 
kives,  was  M.  Fahrenheit,  of  Amsterdam,  at  an  carlv  pe 
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riod  of  the  eighteenth  century.  But  the  suhject  was  much  more 
completely  Investigated  by  Mr.  Walker,  in  a  paper  published 
in  the  Philosophical  TransactiGns^  for  1195.  Since  that  time, 
several  curious  additional  experiments  have  been  made  by  Pro- 
fessor LowiTZ,  of  Petersburgh,  particularly  the  introduction 
oi  muriate  of  lime,  which  produces  a  very  great  degree  of 
cold  when  mixed  with  snow.  The  experiments  of  Lowitz 
have  been  lately  repeated  and  extended  by  Mr.  Walker. 
By  means  of  the  above-mentioned  mixture,  Mr.  W.  H.  Pepys, 
junior,  of  the  London  Philosophical  Society,  with  the  as- 
sistance of  some  friends,  froze,  on  the  eighth  of  February, 
1799,  fifty-six  pounds  averdupois  of  mercury  into  a  solid 
mass.  In  this  process,  the  mercury  in  Fahrenheit's  thermo- 
meter sunk  62  deg.  below  0.  a  degree  of  cold  never  before 
produced  in  Great-Britain. 

It  is  scarcely  necessary  to  add,  that  these  frigorific  mixtures 
produce  their  effect,  by  tlie  great  and  sudden  absorption  of 
caloric,  which  the  materials  occasion  when  brought  together. 


Light,  p.  95. 

Modern  philosophers  have  discovered  that  the  Influence  of 
h'ght  on  growing  vegetables  k  great  and  important.  Plants 
may  be  made  to  vegetate  tolerably  well  in  the  dark ;  but  in 
that  case  their  colour  is  always  white,  they  have  scarcely  any 
taste,  and  contain  but  a  very  small  portion  of  combustible 
matter.  In  a  very  short  time,  however,  after  their  exposure 
to  light,  their  colour  becomes  green,  their  taste  is  rendered 
much  more  intense,  and  the  quantity  of  combustible  matter 
is  considerably  increased. — Thompson'^  Chemistfy. 

"  It  has  been  found  by  Dr.  Herschell  (seePhilos.  Trans, 
for  1800)  that  the  rays  of  light  differ  in  their  power  of  illu- 
minating objects :  for  if  an  equal  portion  of  each  of  these 
rays,  one  after  another,  be  made  to  illuminate  a  minute  ob- 
ject, a  printed  page,  for  instance,  it  will  not  be  seen  distinctly 
at  the  same  distance  when  illuminated  by  each.  We  must 
stand  nearest  the  object  when  it  is  illuminated  by  the  violet. 
We  see  distinctly,  at  a  somewhat  greater  distance,  when  the 
object  is  illuminated  by  the  indigo  ray ;  at  a  greater  when  by 
the  blue;  at  a  still  greater  when  by  the  deep  green;  and  at 
the  greatest  distance  of  all  when  by  the  lightest  greeji  or 
deepest yelloiO.  We  must  stand  neaier  when  the  object  is  il- 
luminated by  the  orange  ray ;  and  still  nearer  when  by  the 
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red.  Thus  it  appears  that  the  rays  towards  the  mlcldlc  of  the 
spectrum  possess  the  greatest  illuminating  power,  and  those  at 
the  extremity  the  least;  and  that  the  illuminating  power  of 
the  rays  gradually  diminishes  from  the  middle  of  the  spectrum 
towards  its  extremities." — Ibid. 

Carbon  and  Diamond  the  same.  p.  96. 

As  the  diamond  is  not  affected  by  a  considerable  heat,  it 
was  for  many  ages  considered  as  incombustible.  Sir  Isaac 
Newton  observing  that  combustibles  refract  light  more 
powerfully  rhan  other  bodies,  and  that  the  diamond  possesses 
this  property  in  great  perfection,  suspected  it,  from  that  cir- 
cumstance, to  be  capable  of  combustion.  This  singular  con- 
jecture was  verified,  in  1694,  by  the  Florentine  Academicians, 
in  the  presence  of  Cosmo  III.  Grand  Duke  of  Tuscany. 
By  means  of  a  burning-glass  they  consumed  several  diamonds. 
Francis  I.  Emperor  of  Germany,  afterwards  witnessed  the 
destruction  of  several  more  in  the  heat  of  a  furnace.  These 
experiments  were  repeated  by  Rouelle,  Macquer,  and 
Darcet,  who  proved  that  the  diamond  was  not  merely  eva- 
porated, but  actually  burnt,  and  that  if  air  was  excluded  it 
underwent  no  change. 

No  attempt,  however,  was  made  to  ascertain  tlie  product 
till  1772.  Lavoisier,  in  a  memoir  published  that  year, 
showed  that  when  the  diamond  is  burnt  carbonic  acid  gas  is 
obtained,  and  that  there  is  a  striking  analogy  between  it  and 
charcoal.  In  1785  Guyton-Morveau  found  that  the 
diamond  is  combustible  when  dropped  into  melted  nitre;  that 
it  burns  without  leaving  any  residuum,  and  in  a  manner  ana- 
logous to  charcoal.  This  experiment  was  repeated  with  more 
precision  by  Mr.  Tennant,  in  1797.  (See  P/iilos.  Trans. 
for  1797.J  The  conclusion  which  he  drew  from  it  was,  that 
\vhen  diamond  is  burnt,  the  whole  of  the  product  is  carbonic 
acid  gas ;  that  a  given  weight  of  diamond  yields  just  as  much 
carbonic  acid  gas  as  the  same  weight  of  charcoal ;  and  that 
diamond  and  cliarcoal  are  both  composed  of  the  very  same 
substance.  Or  rather,  to  speak  more  precisely,  diamond  is 
pure  carbon,  while  charcoal  is  a  compound  of  carbon,  or 
diamond  and  oxygen,  or  it  is  what  tine  French  call  an  oxi/d 
of  diamond.  Hence  the  difference  of  colour,  hardness,  spe- 
cific gravity,  and  electrical  properties,  between  common  char- 
coal and  the  precious  stone  called  diamond. —  Tiioimpsok'^' 
Chemistry. 
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Thermo77ieter.  p.  103. 

In  Fahrenheit's  Thermometer  the  fy^eezing  point  is 
fixed  at  S2  deg.  and  the  boiling  point  at  212  deg.  In  Reau- 
mur's, or  rather  De  Luc's,  the  freezing  point  is  0,  and  the 
boiling  point  80  deg.  In  De  L'Isle's,  the  usual  order  of 
graduation  is  inverted,  the  freezing  point  being  1 50  deg.  and 
the  boiling  point  0.  And,  finally,  in  the  thermometer  of 
Celsius,  the  point  of  freezing  is  marked  0.  and  that  of  boil- 
ing 100  deg.  To  reduce  the  degrees  of  Reaumur  to  those 
of  Fahrenheit,  the  following  formula  may  be  employed  : 

+32=F.     To  reduce  the  degrees  of  Celsius  to  those 

C  X  9 

of  Fahrenheit,  the  following  is  sufficient:  — — — 4-32=F. 
To  reduce  the  degrees  of  De  L'Isle,  under  the  boiling  point, 
to  those  of  Fahrenheit,  say  212—  -g-=F.  To  reduce 
those  above  the  boiling  point  to  Fahrenheit,  say,  212  + 

?^==F 

5  ' 
Though  Newton  first  pointed  out  the  method  of  making 
tolerably  good  thermometers,  the  practical  part  of  the  art  of 
forming  and  graduating  them  was  greatly  simplified  by  Mr. 
Fahrenheit,  of  Amsterdam,  and  by  Dr.  Martine,  of 
St.  Andrews,  whose  Essay  on  the  Construction  and  Gradua^ 
tion  of  Thermometers  is  one  of  the  best  works  on  the  sub- 
ject extant.  Professor  Van  Swinden,  also,  of  Franeker, 
and  M.  De  Luc,  of  Geneva,  have  written  very  ably  and 
instructively  on  the  subject  of  thermometers. 


Eudiometers,  p.  105. 

The  numerous  Eudiometers  proposed  by  different  Che- 
mists may  be  reduced  to  Jive. 

1.  The  first  is  that  invented  by  Dr.  PivIestley,  in  which 
jiitrous  gas  is  mixed,  over  water,  with  the  air,  the  purity  of 
which  it  is  wished  to  ascertain.  The  diminution  of  the 
volume  of  this  mixture  is  proportioned  to  the  quantity  of 
oxygen  contained  in  the  air,  which  is  rapidly  absorbed  by 
the  nitrous  gas,  and  the  nitric  acid  thus  formed  is  also  rapidly 
absorbed  by  the  water.   This  eudiorneter  has  received  various 
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modifications  and  improvements  by  Falconiir,  Cavendish, 
and  Van  Humboldt,  but  is  still  liable  to  considerable  ano- 
maly and  inaccuracy  in  its  indications. 

2.  The  second  kind  of  Eudiometer  was  proposed  by  Vol- 
TA.  His  method  was  to  mix  given  proportions  of  the  air 
to  be  examined,  and  hijdrogen  gas,  in  a  graduated  glass  tube ; 
to  fire  the  mixture  by  an  electric  spark ;  and  to  judge  of  the 
purity  of  the  air  by  the  bulk  of  the  residuum.  But  this  fur- 
nishes a  measure  even  less  to  be  depended  on  than  the  pre- 
ceding. 

3.  ScHEELE  was  the  inventor  of*  the  third  kind  of  Eudio- 
meter. It  is  merely  a  graduated  glass  vessel,  containing  a 
given  quantity  of  air,  exposed  to  newly  prepared  liquid  alka- 
line or  earthy  sulphurets,  or  to  a  mixture  of  iron-filings  and 
sulphur,  formed  into  a  paste  with  water.  These  substance* 
absorb  the  whole  of  the  oxygen  of  the  air,  which  converts  a 
portion  of  the  sulphur  into  an  acid.  The  oxygen  contained 
in  the  air  thus  examined  is  judged  of  by  the  diminution  of 
bulk  which  the  air  has  undergone.  This  method  is  simple, 
and  as  accurate  as  any  other.  The  only  objection  to  which  it 
is  liable  is  the  slowness  of  the  process.  But  this  objection  has 
been  removed  by  M.  De  Marti,  who  has  brought  the  eu- 
diometer of  ScHEELE  to  a  great  degree  of  accuracy,  by  im- 
proving the  apparatus,  and,  instead  of  iron-filings  and  sulphur, 
using  the  hydrogenated  sulphurets  only. 

GuYTON-MoRVEAU  employs  sulphuret  of  poi^ash,  and 
measures  the  proportion  of  oxygen  present  by  the  quantity  ab- 
sorbed by  the  sulphuret. 

4.  In  the  fourth  kind  of  Eudiometer,  the  abstraction  of 
the  oxygen  of  air  is  accomplished  by  means  of  phosphorus. 
This  eudiometer  was  first  proposed  by  Achard.  It  was  con- 
siderably improved  by  Reboul,  Seguin,  Lavoisier,  and, 
above  all,  by  Berthollet,  who  has  rendered  it  equal  iu 
simplicity  with  the  eudiometer  of  De  Marti,  and  scarcely 
inferior  to  it  in  precision. 

5.  The  fifth  Eudiometer  has  been  lately  proposed  by  Mr. 
Davy.  In  this  the  substance  used  to  absorb  the  oxygen 
from  the  air  is  a  solution  of  sulphat  or  muriat  of  iron  in  wa- 
ter, and  impregnated  with  nitrous  gas.  This  eudiometer  ij 
simple,  and  its  indications  nearly,  if  not  quite,  as  accurate  as 
tliose  of  the  two  last  mentioned. — Thompson'^-  Chcniisiri/. 
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Collectors  aiid  Compilers  in  Natural  History,  p.  112. 

Among  the  many  persons  wlio  were  busily  engaged  in 
collecting  and  publishing  facts  and  delineations  in  Natural 
History,  before  the  time  that  Linn^us  began  to  flourish,  the 
name  of  the  learned  and  indefatigable  Albert  Seba  deserves 
particular  notice.  He  resided  in  Holland,  was  intimate  with 
BoERHAAVE,  and  compiled  his  large  work  on  Natural  His- 
tory under  the  patronage  of  that  eminent  naturalist  and  phy- 
sician. This  work,  under  the  title  of  Thesaurus  Reriim 
Naturaliumi  was  published  in  1734,  in  four  vols,  folio. 


Zoology,  p.  114. 

The  statement,  that  little  progress  was  made  in  Zoology 
between  the  time  of  Ray  and  that  of  Linn.eus,  is  not  cor- 
rect. During  that  period  (in  the  opinion  of  an  excellent 
judge)  "  Zoology  was  cultivated  with  uncommon  success, 
and  received  some  of  its  happiest  accessions.  In  particular, 
what  may  be  called  scientific  Zoology  was  greatly  attended 
to." 

LlNN^US.    p.  114. 

This  "  Prince  of  Naturalists"  is  so  well  known,  that  a 
formal  account  of  him  in  this  place  is  altogether  unnecessary. 
He  was  born  at  Roesliult,  a  village  of  Sweden,  May  27, 
1707.  His  first  great  work  was  published  in  17.32.  Among 
the  numerous  public  lionours  with  which  he  was  crowned, 
he  was  created  Knight  of  the  Polar  Star  in  HS^i,  and  enno- 
bled in  1757.  He  died  in  January,  1778,  inthe7ist  year 
of  his  age. 


BUFFON.   p.  1 15. 

George  Le  Clerc,  Count  de  Buffon,  was  born  in  the 
year  1707   (the  same  year  that  gave  birth  to  Linn^us),  and 
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died  April  16,  1788.  He  was  one  of  the  most  voluminous 
writers  on  Natural  History  that  the  age  produced:  and  al- 
though the  fauhs  imputed  to  him  in  the  above-mentioned  page 
are  undoubtedly  well  founded,  yet,  perhaps,  justice  is  scarcely 
done  to  his  splendid  talents,  and  his  no  less  splendid  publica- 
tions in  this  science.  Thougii  he  too  much  neglected  phi- 
losopliical  arrangement ;  though  he  adopted  and  endeavoured 
to  propagate  a  number  of  gross  errors;  and  though  he  dis- 
covered particular  opposition  to  Revealed  Religion;  still  it 
cannot  be  denied  that  he  made  many  rich  additions  to  the 
science  of  Natural  History,  and  will  always  be  entitled  to  a 
place  among  its  most  zealous,  acute,  and  successful  culti* 
vators. 

Pennant,  p.  116. 

Thomas  Pennant,  LL.  D.  F.  R.S.  was  born  in  Flint- 
shire, in  South-Britain,  in  the  year  1726,  and  died  in  1798. 
From  an  early  age  he  discovered  an  enthusiastic  fondness  for 
investigations  in  Zoology,  which  he  cultivated  with  great  dili- 
gence, ability,  and  success.  The  following  list  of  publicationg 
by  this  amiable  man  (though  it  does  not  contain,  it  is  believed, 
all  his  works)  will  show  that  he  was  one  of  the  most  vo? 
luminous  writers  of  the  age. 

British  Zoology^  four  vols.  4to.    1750. 

Tour  to  Scotland^  three  vols.  4to.   1771. 

Synopsis  of  Quadrupeds,  8  vo.    1771. 

Tour  to  Wales,  two  vols.  4to.    1778. 

Journey  from  Chester  to  London,  one  vol.  4  to.    1782. 

Arctic  Zoology,  three  vols.  4to.    1784. 

History  of  Quadrupeds,  two  vols.  4to. 

Indian  Zoology,  one  vol.  4to. 

Genera  of  Birds,  one  vol.  4to. 

Natural  History  of  Holywell  mid  Doxvning,  one  vol.  4to. 

View  of  Hindostan,  two  vols.  4to. 

London,  one  vol.  4to. 

He  left  behind  him,  in  manuscript,  a  large  work,  entided 
Outlines  of  the  Globe,  of  which  his  View  of  irindostan 
formed  the  14th  and  15th  volumes! 

Natural  History  of  Man.  p.  117. 

Albinus  is  improperly  mentioned  as  the  first  naturalist  who 
iittended,  ia  a  scientific  manner,  to  the  seat  of  colour  in  hur 
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man  beings.  To  Marcellus  Malpighi,  in  the  17th  cen- 
tury, we  certainly  owe  the  discovery  of  the  fact,  that  the 
colour  of  negroes  resides  in  a  pecuhar  body,  the  corpus  mu- 
cosum.  This  fact  was  also  known  to  J.  N.  Pecklin,  a» 
early  as  1677,  as  appears  by  his  work  De  llabitii  et  Colore 
Ethiopum^  &:c.   published  that  year. 

Among  the  writers  on  this  subject  it  is  also  proper  to  take 
notice  of  Dr.  John  Mitchell,  an  English  physician,  who 
resided  a  number  of  years  in  Virginia.  His  Essay  on  the 
Causes  of  the  different  Colours  of  People^  published  in  the 
Philosophical  Transactions,  vol.  xliii.  p.  102 — 150,  is  con- 
sidered as  a  very  honourable  monument  of  his  learning  and 
talents. 

It  is  generally  known  that  some  naturalists  of  the  eighteenth 
century  attempted  to  undermine  the  credibility  of  the  Mosaic 
history,  by  adducing  what  they  considered  proof,  that  there 
are  different  races  of  men,  and,  of  course,  that  mankind 
could  not  have  sprung  from  a  single  pair.  Against  this  hy- 
pothesis, the  Rev.  Dr.  Smith's  ingenious  and  learned  Essaij 
on  the  Causes  of  the  Variety  of  Coinplexion  and  Figure  in  the 
Human  Species,  was  particularly  directed.  Professor  Blumen- 
BACH,  of  Gottingen,  who  has  written  still  more  largely  on  the 
subject,  is  also  an  able  advocate  of  the  Sacred  History.  The 
latter,  by  a  curious  induction  of  facts  concerning  the  effects  of 
climate,  Sec.  on  other  species  of  animals  as  well  as  man,  has 
thrown  new  light  on  this  interesting  question. 

Dr.  Blumenbach's  work,  De  Generis  Hiimani  Varietate 
Nativa,  was  first  published  in  1775,  in  the  form  of  an  In- 
augural Dissertation.  It  has  been  greatly  improved  in  sub- 
sequent editions,  and  is  a  work  of  much  merit,  particularly 
considered  as  an  able  compilation. 

Of  those  who  have  made  valuable  additions  to  the  na- 
tural history  of  man,  by  means  of  inquiries  into  the  origin, 
progress,  and  affinities  of  different  languages,  several  other 
names  ought  to  be  mentioned  besides  that  of  Sir  William 
Jones.  Among  this  number,  Mr.  Jacob  Bryant,  of  Great- 
Britain,  M.  Court  de  Gebelin,  of  France,  and  Professor 
Pallas,  before  mentioned,  hold  a  distinguished  place.  Still 
more  recently,  new  and  important  light  has  been  thrown  on 
this  subject  by  Professor  Barton,  of  Philadelphia,  who,  in 
his  New  Viexvs  of  the  Origin  of  the  Tribes  and  Nations  of 
^ijierka^  has  published  Vocabularies  of  a  number  of  Indian 
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languages  tliat  were  never  l)efore  committed  to  the  press;  has 
compared  these  with  languages  more  generally  known,  both 
on  the  eastern  and  western  continents;  and  has  thence  deduced 
new  evidence  in  support  of  the  opinion  that  the  nations  pf 
America  and  those  of  Asia  have  a  common  origin,  and  that 
all  mankind  are  derived  from  a  single  pair. 

Several  of  the  writers  on  the  natural  history  of  man,  men- 
tioned in  pages  117  and  1 18,  have  delivered  opinions  grossly- 
deceptive  and  erroneous;  but  to  enter  into  a  particular  dis- 
cussion of  their  comparative  merits  cannot  he  undertaken  in 
this  place. 


Fossil  Bones,  p.  119. 

Besides  tlie  writers  enumerated  in  tlie  above-mentioned 
page,  whohave  greatly  distinguished  themselves  by  their  in- 
quiries on  the  subject  o(  fossil  bones,  it  would  be  improper  to 
pass  without  notice  two  others,  who  gained  considerable  re- 
putation by  their  labours  on  this  subject.  The  first  is  Dr.  Bre  y- 
Nius,  or  Breyne,  a  German,  who  was  contemporary  with 
Sir  Hans  Sloane,  and  who  published  some  papers  on  this 
brancli  of  zoology  in  the  Fhilosophiccd  Transactions,  He 
was  among  the  earliest  writers,  and,  it  is  believed,  the  very 
first  of  any  distinction  who  wrote  on  the  subject  of  fossil 
bones.  The  second  is  the  Abbe  Fortis,  who,  in  his  Tra^ 
tels  in  Dcdmatia,  also  gave  some  interesting  and  instructive 
information  on  this  subject, 

M.  Cuvier,  of  France,  a  member  of  the  National  Insti- 
tute, and  a  celebrated  zoologist,  has  been  for  some  time  en- 
gaged in  a  very  extensive  work  upon  the  species  of  quadrupeds, 
whose  bones  have  been  found  in  the  interior  parts  of  the  earth. 
He  has  undertaken  to  settle  the  controversy  concerning  these 
animal  relics.  He  says,  that  the  strata  of  every  country  upon 
earth  contain  bones  different  from  those  of  the  animals  which 
now  inhabit  their  surface:  that,  with  the  singlq  exception  of 
ruminant  animals,  all  the  complete  fossil  bones  whlcli  he  has 
seen,  are  different  from  those  of  quadrupeds  now  alive:  that 
o^  these  he  has  been  able  to  ascertain  tivcnti/- three  species,  all 
certainly  unknown  at  this  day,  and  which  appear  to  have 
been  entirely  destroyed,  though  their  bones  evince  their  ex-, 
jstence  in  foriner  ages. 
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These  species  of  creatures,  whose  races  are  now  extinct, 
M.  CuviER  divides  into  two  classes — 1.  Those  which  have 
been  determined  by  others  ;  and,  2.  Such  as  have  been  settled 
by  himself.  In  the  £rst  he  enumerates  the  following  :  1 .  The 
Siberiaii  animal  which  affords  fossil  ivory.  2.  The  mavi- 
Viothy  differing  from  the  former  chiefly  in  the  size  and  points 
of  its  grinders.  3.  The  long -headed  rhinoceros.  4.  That 
animal  of  the  tardigrade  famili)  called  megatherium  and  me^ 
galonipc.  5.  An  extinct  species  of  large  bear.  6.  Another 
species  of  the  bear.  7.  A  carnivorous  animal,  intermediate 
between  the  wolf  and  hyaena.  8.  A  creature  a-kin  to  the 
moosCy  whose  horns  measure  fourteen  feet  from  tip  to  tip. 
5.  The  gxtdX fossil  tortoise.  10.  The  Maestricht  crocodile. 
1 1 .  A  sort  of  dragon.  12.  An  unknown  kind  of  reptile  or 
cetaceous  animal. — In  the  second  class,  the  chief  of  which 
have  been  disco veied  in  France,  M.Cuvier  places  the  follow-^ 
ing  species :  1 .  The  animal  whose  teeth,  when  impregnated 
with  copper,  form  the  occidental  turquoise.  2.  A  tapir,  dif- 
fering from  that  of  South-America  only  in  the  form  of  its 
grinders.    3.  Another  tapir,  of  a  gigantic  or  elephantine  size. 

4.  A  species  of  hippopotamos,  of  about  the  size  of  a  hog. 

5,  6,  7,  8,  9,  10.  Six  fossil  skeletons  of  an  unknown  specie*, 
between  the  rhinoceros  and  the  tapir,  from  the  plaster-quar- 
ries in  the  neighbourhood  of  Paris.  1 1.  A  species  of  croco- 
dile, considerably  like  that  of  the  Ganges. 

But  these  are  not  all  which  the  earth  contains:  there  are 
parts  of  skeletons  of  which  M.  Cuvier  cannot  speak  with 
equal  assurance  ;  but  of  which,  however,  enough  is  known 
to  encourage  a  hope,  that  the  list  of  zoological  antiquities  will 
be  soon  lengthened.  Of  these,  some  resemble  the  bones, 
1.  Of  the  tiger.  2.  Of  an  hyaena,  or  sea-calf.  3.  Of  the 
fallow-deer.  And  others  of  uncertain  characters ;  as  the  pe- 
trified bones,  1.  Near  Verona.  2  and  3.  Two  sorts  in  the 
Rock  of  Gibraltar.  4.  In  the  vicinity  of  Dax.  5.  Near 
Orleans.  G.  Near  Aij^  and  Cette.  7.  In  the  islands  of  Dal- 
matia,  Sec.  And,  8.  All  other  uncertain  bones  found  in  the 
peat-mosses  of  all  parts  of  Europe  and  Asia.  In  the  course 
of  a  short  time  M.  Cuvier  hopes  to  determine  the  exact 
place  in  the  system  to  which  these  doubtful  species  are  to  be 
referred. 

M.  Cuvier  soJicits  information  on  these  subjects  froin  all 
parts  of  the  world.  He  wishes  to  procure  the  hones  them- 
selves, or  figures  of  them,  or  correct  descriptions  in  words.--- 
Medical  Repository/. 
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The  naturalists  of  France  (ierlved  great  advantages  vvlieu 
Holland  fell  into  tlic  power  of  their  countrymen,  from  tlie 
opportunities  which  were  afforded  them  of  insj>ceting  the 
rich  Museum  of  tlie  Stadtholder.  M.  Cuvier's  attention  was 
more  particularly  directed  to  two  elephanis'  heads^  which 
having  examined  with  some  nicety,  he  found  to  exhibit  cha- 
racters that  warrant  their  being  considered  as  belonging  to  two 
distinct  species.  One  of  them  from  Ceylon,  he  remarked  dif- 
fered from  the  other  (which  came  from  the  Cape)  in  respect 
not  only  to  the  general  contour  of  the  forehead,  but  to  the 
shape  of  the  teeth,  wb.ich  last  he  was  at  length  induced,  like 
Blumenbach  and  others,  to  constitute  the  distinguishing 
characteristics  of  elephants  in  general,  and  extending  his  inqui- 
ries to  such  as  we  know  only  by  their  fossil  e.vuvi^e,  he  has 
furnished  us  with  the  following  specific  descriptions,  viz. 
**  Eltpluis  Capeiisis,  fronte  eonvcwa,  lainellis  molarium 

i'homboidalibus. 
E.  Indiais,  fronte  plano-concava^  lamdlis  molarimn  ar- 

cuaiis  undatis. 
E.  Mammon  tens,  ma  villa  obtusion^  lamellis  violarium 

iaiidilms  rectis. 
E,    Amcricanus,    'molaribus    ^mdti-cuspidibus,    lamellis 

post  Dciritionnn  cjuadnlolyatis.'^ 
C.  CuviER  has,  since  the  publication  of  his  Memoir,  dis- 
covered several  new  species  of  elephants,  differing  not  only 
from  the  fossil  ones  hitherto  described,  but  from  all  living 
animals  with  which  we  are  acquainted.  One  of  them  is 
found  in  Peru,  and  other  countries,  and  comes  nearest  to  the 
elephant  of  the  Ohio:  Another  has  been  discovered  in  the 
strata  of  the  black  mountain,  in  the  department  of  L'Herault: 
A  third  is  found  at  Comminge;  and  fragments  of  the  fourth 
abound  in  the  vicinity  of  Paris. — Mem.de  I' List.  tom.  ii.  p.  22. 

The  origin  of  th^sQ fossil  bones,  especially  of  some,  found 
in  peculiar  circumstances,  has  employed  the  ingenuity  of  many 
eminent  naturalists,  and  been  made  the  subject  of  much 
speculation  in  later  years.  On  the  supposition,  which  has 
been  adopted  by  a  considerable  number  ot  these  inquirers, 
that  the  account  given  in  the  sacred  writings  of  tiie  general 
Ddiige  is  false,  the  question  is,  indeed,  of  difficult  solution. 
But,  admitting  the  truth  of  that  account,  (and  every  moun- 
tain and  valley  lifts  up  its  voice  to  confirm  it),  the  difficulty,  in 
a  great  measure,  if  not  entirely,  vanishes.  Let  us  suppose 
that   the   animals  whose  fossil  ejtiaii^  are  now   found  were 
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inhabitants  of  the  antediluvian  world,  is  it  not  evident  that 
many  of  the  facts  observed,  are  precisely  such  as  must  neces- 
sarily have  arisen  from  this  state  of  the  case  ? 

The  fossil  remains  of  elephants  have  been  discovered  in 
various  parts  of  the  North- American  continent,  where  none 
of  this  genus  of  animals  are  now  to  be  found  in  the  living 
state.  I'his  has  been  made  a  wonder.  But  how  could  it  have 
been  otherwise?  If  the /7oo^  destroyed  all  the  inhabitants 
of  the  earth,  except  those  which  were  preserved  in  the  Ark; 
and  if  the  ark  rested,  after  the  subsiding  of  the  waters,  on 
the  Eastern  continent,  as  is  generally  supposed  by  biblical 
commentators,  then  no  animals,  excepting  those  capable  of 
making  occasional  and  considerable  expeditions  by  ivater^ 
or  of  living  in  frozen  regions,  and  by  this  means  passing  from 
the  Eastern  to  the  Western  continent  on  the  ice,  could  be 
expected  to  be  found  in  the  latter,  in  any  other  than  \\\q  fossil 
state.  It  is  true,  we  find  animals  in  South- America  which 
appear,  at  present,  only  capable  of  inhabiting  warm  regions; 
but  it  is  well  known,  that  both  animals  and  vegetables  have 
the  faculty  of  accommodating  themselves  to  the  climate  in 
■which  they  are  placed,  and  of  gradually  changing  their  cha- 
racter. It  is  by  no  means  improbable,  therefore,  that  the  an- 
cestors of  the  animals  now  living  in  South-America  had  once 
a  northern  constitution  ;  that  after  crossing  the  strait  between 
Asia  and  America,  they  gradually  strayed  further  south  ;  and 
that,  in  process  of  time,  their  offspring  acquired  southern  ha- 
bits and  constitutions. 

Nor  is  it  by  any  means  difficult  to  suppose,  that  these  fossil 
^uvice  were  deposited  in  the  places  where  they  are  found,  at 
the  subsidence  of  the  waters  of  the  general  deluge.  They 
have  been  generally  found  in  circumstances  calculated  long  to 
preserve  them ;  in  strata  of  e»rth  which  tend  to  resist  putrefac- 
tiou,  and  which  may  account  for  their  remaining  entire  after 
so  great  a  lapse  of  time. 

Quadrupeds,  p.  119. 

Among  the  zoologists  who  have  directed  particular  attention 
to  Quadrupeds^  during  the  last  age,  may  be  reckoned  Pen- 
nant, of  Great-Britain,  Brisson  and  Daubenton,  of 
France,  Klein,  Blumenbach,  and  Schreber,  of  Ger- 
many, and  Pallas,  of  Russia.  Besides  these,  Ltnn,«us, 
BufVon,  and  Zimmerman,  treated  ably  on  this  as  well  as 
otiier  departments  of  zoology. 
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Birds,  p.  120. 


Among  those  who  have  contributed  to  the  improvement  of 
Ornithology,  Sparrmai^,  of  Sweden,  is  entitled  to  an  ho- 
nourable place.  'I'he  plates  of  his  A/useinn  Carhoniamini 
are  among  the  best  that  were  ever  published.  Hiey  are  said 
to  be  less  tawdry  and  more  natural  than  those  of  Buffon. 

The  Orrdthologic  of  Brisson  is  worthy  of  more  pointed 
and  respectful  notice  dian  is  taken  of  it  in  the  above-men- 
tioned page.  It  has  been  pronounced,  by  some  good  judges, 
to  be,  so  far  as  respects  the  description  of  the  species  of  birds, 
one  of  the  most  accurate  works  that  have  hitherto  appeared. 

A  new  classification  of  Birds  has  been  presented  to  the 
public  by  Paul  H.  G.  Moehring,  of  Germany,  who  died 
in  1792;  and,  still  more  recently,  a  new  arrangement  of  the 
same  class  of  animals  has  been  made  by  La  Cepede,  of 
France. 

Amphibia,  p.  121. 

Besides  the  writers  on  the  Amphibia  noticed  in  the  above- 
mentioned  page,  the  names  of  several  others  deserve  to  be 
introduced  here  with  great  respect.  Several  genera  of  this 
class  were  ably  illustrated  by  J.  N.  Laurent,  of  Germany. 
The  Lizards  and  Serpents  have  been  well  treated  by  B. 
Merrem,  of  the  same  country ;  the  Serpents  by  Font  ana  ; 
the  Tortoise  by  Schneider,  of  Germany;  and  the  Frogs 
by  RoESEL,  also  a  German. 

Robert  Townson,  LL.  D.  a  respectable  naturalist  of 
Great-Britain,  has  contributed  to  extend  our  knowledge  of 
the  physiology  of  the  Amphibia.  See  Tracts  and  Observa^ 
iions  in  Natural  His  tori/  and  Physiology,  8vo.  London. 
1799.  This  Is  a  work  of  considerable  merit.  It  contains 
many  original  observations  concerning  the  respiration,  absorp- 
tion, &c.  of  the  Amphibia. 


Fishes,  p.  122. 

In  addition  to  the  great  Ichthyologists  mentioned  in  this 
page,  some  others,  during  the  period  in  question,  hold  a  high 
place  in  the  history  of  zoology.  Scopoli,  Klein,  and 
Gronoviu:^3  treated  ably  of  this  class  of  animals. 
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The  Philosophia  Tchtkyologica  of  Artedi,  especially  the 
second  edition  (1792),  by  Dr.  Walbaum,  of  Lubeck,  in 
three  vols.  4to.  may  be  considered  as  one  of  the  most  valu- 
able works  on  this  subject  produced  during  the  age  under  re- 
view.— Artedt  was  a  Swede,  the  cotemporary  and  friend 
of  LiNN-EUs.  He  was  born  in  1705,  two  years  before  his 
illustrious  countryman;  and  died  in  1735,  being  accidentally 
drowned  in  a  canal  at  Amsterdam. 

Insects,  p.  123. 

Maria  Sybilla  Merian,  a  celebrated  German  lady, 
was  born  in  1647,  and  died  in  1717.  She  is,  therefore,  er- 
roneously placed  after  Linn.eus,  who  did  not  make  his  first 
publication  till  a  number  of  years  after  her  death.  She  ren- 
dered very  important  services  to  Entomology.  Her  great 
work,  entitled  Surinaamschc  Insccten  (folio  1705),  was,  at 
the  time  of  its  publication,  one  of  the  most  magnificent  that 
had  ever  been  produced  in  Europe. 

LiNN.^us  first  produced  a  systematic  arrangement  of  In- 
sects,  at  once  sufficiently  comprehensive,  and  in  a  due  degree 
minute  in  its  distinctions.  He  distributed  all  insects  into  seve?i 
orders,  taking  the  distinctive  marks  from  variations  in  the 
structure  of  the  wings,  or  the  entire  absence  of  these  organs. 
Fabricius  formed  a  new  system  essentially  different  from  that 
of  LiNN^us.  He  employs  for  the  foundation  of  his  ar- 
rangement, the  diversities  in  those  parts  of  the  organization 
with  which  insects  take  their  food. — The  arrangement  of 
LiNNiEUs  is  commonly  preferred,  especially  in  Great-Bri- 
tain ;  but  that  of  Fabricius  has  many  admirers  on  the  con- 
tinent of  Europe. 

When  Reaumur  and  Fabricius  are  mentioned  together, 
and  a  place  assigned  them  in  the  first  rank  of  entomologists, 
it  is  to  be  remembered  that  each  has  a  different  kind  of  ex- 
cellence. FabPvIcius  Is  a  great  technical  or  systematic  en- 
tomologist ;  but  he  has  done,  comparatively  speaking,  little 
in  regard  to  the  physiology  or  philosophy  of  the  subject. 
In  this  point  of  view  nothing  has  appeared  that  will  bear  a 
comparison  with  the  great  work  of  Reaumur. 

Important  contributions  to  the  natural  history  of  Insects 
have  also  been  made,  during  the  period  under  consideration^ 
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by  Frisch,  Rosenhof,  Kleeman,  Roesel,  Sulzer, 
ScHAFER,  and  several  others,  of  Germany ;  and  also  by  Pro- 
fessor Pallas,  whose  Icoms  Tnse<:taium  is  a  very  valuable 
work. 


BONNETT.   p.  123. 

Charles  Bonnett  was  born  in  1720,  at  Geneva,  where 
he  died  in  1703.  He  was  one  of  the  most  distinguished  men 
of  the  eighieenlh  century.  His  inquiries  and  publications  on 
Insects  and  the  Vermes  are  greatly  esteemed,  and  have  been 
much  celebrated  among  naturalists. 


Vermes,  p.  124. 

Besides  the  writers  on  the  Vermes  noticed  in  the  page  above- 
mentioned,  this  class  of  animals  has  been  treated,  either  ge- 
nerally or  in  part,  by  Joh.  A.  Murray,  Jac.  Theod. 
Klein,  Nath.  Goth.  Leske,  and  Zeder,  all  of  Ger- 
many, and  by  the  still  more  celebrated  Spallanzani,  of 
Italy.  The  last  mentioned  writer  paid  particular  attention  to 
the  Corallinesy  and  other  marine  productions,  and  to  the  In^ 
fusoria. 


Number  of  Birds  known,  p.  125. 

According  to  the  latest  accounts  given  by  M.  La  Cepede, 
of  France,  who  has  given,  as  was  before  observed,  a  new 
arrangement  of  Birds,  there  are  now  known  two  thomandi 
Jive  hundred  and  thirty -six  species. 


Zootomy  and  Physiology. 

The  inquiries  of  the  naturalists  of  the  eighteenth  century, 
respecting  the  structure  of  different  animals,  and  the  functions 
of  their  respective  organs,  may  be  considered  as  forming  one 
of  the  most  remarkable  distinctions  of  modern  times.  Among 
these,  the  first  and  second  Monro,  William  and  John 
Hunter,  Hewson,  Cruikshank,  Collins,  Stubbs, 
Coleman  and   Home,  of  Great-Britain;   Daubenton, 
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Reaumur,  Du  Verney,  Vicq-d'-Azyr,  Cuvier,  Brous- 
s.ONET,  and  DicauEMARE,  of  France;  Blumenbach,  of 
Germany;  Spallanzani,  of  Italy;  Camper,  of  Hollands 
and  many  others  in  different  parts  of  Europe,  deserve  to  be 
honourablv  mentioned. 


Sarragin.  p.  126. 

M.  Sarragin,  a  French  physician,  who  resided  for  some 
time  in  Canada,  well  deserves  to  be  added  to  the  list  of  those 
who  have  considerably  extended  our  acquaintance  with  the 
animal  and  vegetable  productions  of  the  higher  parts  of  North- 
America.  His  different  memoirs  were  published  between  the 
years  1706  and  1728.  His  anatomical  histories  of  the  Bea- 
ver, Muskrat  and  Porcupine,  are  valuable.  M.  Sarragin 
likewise  distinguished  himself  by  a  publication  on  the  Sugar 
Maple  (Acer  SaccharinumJ  of  our  country.  That  remark- 
able family  of  plants  denominated  Saracenia  was  so  named  in 
honour  of  this  writer,  by  the  illustrious  Tournefort. 


Botany. 

Ray '5  Method,  p.  128. 

There  is  a  mistake  in  the  above-mentioned  page  with  re* 
spect  to  the  year  in  which  Ray  published  his  second  and  im- 
proved method  of  arranging  vegetables.  It  was  in  1703.  In 
his  first  method  he  divided  the  vegetable  kingdom  into  25 
classes,  oi  which  Trees  and  Shrubs  formed  the  two  first,  and 
Herbs  the  remaining  23.  This  was  published  in  1682, 
twenty-one  years  before  his  second  method. — He  is  said  to 
have  been  one  of  the  greatest  naturalists  and  best  men  of  the 
age  in  which  he  lived. 


Hermann,  p.  129. 

Paul  Hermann  was  a  native  of  Saxony,  and  died  in 
1695.  It  would  be  more  correct  to  say  that  he  arranged 
plants  according  as  their  seeds  are  naked  or  enclosed  in  a  pe- 
ricarp.  This  learned  man  not  only  presented  to  the  world 
botauical  writings  of  great  value,  but  also  engravings  of 
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plants,  which  are  executed  with  much  delicacy,  considering 
the  period  at  which  he  hvcd. — Barton'^  Botany, 


Christopher  Knaut.     p.  130. 

Christopher  Knaut's  hotanical  system  is  represented 
in  the  above  page  as  pubhshed  about  the  same  time  with  that 
of  Christian  Knaut.  This  is  a  mistake.  His  work,  en- 
tided  Enumeratio  Flantarum  circa  Ilalam  Sai^orum  sponte 
jyrovenientium,  was  pubhshed  at  Leipsic  in  16S7. 


Pontedera'6^  Method. 

In  1720,  the  same  year  in  which  Magnol,  of  France, 
pubhshed  his  system,  there  was  another  offered  to  the  work! 
by  Julius  Pontedera,  a  nobleman  of  Pisa.  He  at- 
tempted to  combine  the  systems  of  Tournefort  and  Ri- 

VINUS. 

Linn.^us'5  Methodus  Calycina. 

Besides  his  sexual  system,  the  great  Swedish  naturalist 
founded  a  method  of  arrangement  on  the  form  and  other  cir- 
cumstances of  the  Calyx.  To  this  method,  which  he  pub- 
hshed in  the  year  1737,  he  gave  the  name  of  Methodus  Ca- 
lycina.  In  this  system  the  vegetable  kingdom  is  divided  into 
eighteen  classes. 

Ludwig'5  Method. 

Christian  Gottlieb  Ludwig,  a  native  of  Silesia,  and 
a  professor  at  Leipsic,  published  a  new  method  in  1737,  in 
which  he  divided  vegetables  into  twenty  classes,  taking  their 
distinctive  characters  from  the  flower,  Ludwig  was  the  au- 
thor of  several  valuable  works,  of  which  his  Institutiones 
Historico-Physicce  Begni  Vegetabilis^  &c.  printed  at  Leipsic 
in  1757,  is  the  principal  one. 

Method  of  Sauvages. 

In  1751  the  celebrated  Nosologist,  Francis  Boissier 
Sauvages,  of  Montpellier,  published  his  Methodus  FoUg-^ 
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rm?i,  seu  Plantce  Flora  Monspeliensis  juxta  Foliorum  Or^ 
dincin.  In  this  work  the  author  has  attempted  an  arrange- 
ment of  plants  from  the  situation  or  position  of  the  leaves.  It 
is  beheved  that  no  succeeding  botanist  has  adopted  this  me- 
thod ;  nor,  indeed,  is  its  character  such  as  will  probably  gain 
extensive  favour. — Barton's  Botany, 


Thunberg'5  Alteration  of  the  Sexual  System,  p.  138. 

Professor  Thunberg,  of  Upsal,  proposed,  a  few  years 
ago,  to  aker  the  method  of  Linn.^us,  by  suppressing  the 
classes  Gyyiandria,  Monoecia^  Dioecia,  and  Polygamia,  and 
assigning  to  other  classes  the  vegetables  arranged  by  Ltnn.eus 
and  his  followers  under  these  denominations.  Tlie  Professor 
has  pursued  this  method  in  his  Flora  Japonica,  and  in  his  Pro- 
dromiis  Flora  Capensis.  It  is  not  generally  considered  as  an 
improvement  on  the  method  of  Linn^us,  but  rather  as  ren- 
dering it,  on  the  whole,  still  more  artificial  and  perplexed. 
In  this  alteration,  however,  he  has  been  followed  by  Gmelin, 
Withering,  Swartz,  and  several  other  eminent  botanists. 


Vegetable  Physiology,  p.  138, 

The  light  thrown  on  Vegetable  Physiology,  during  the 
period  under  review,  forms  one  of  its  most  brilliant  honours. 
Little  had  been  done  in  this  branch  of  botanical  science  before 
the  commencement  of  the  eighteenth  century.  Grew  and 
Malpighi,  indeed,  of  the  preceding  age,  had  instituted  some 
enli^:tened  inquiries  into  the  structure  of  plants;  but  they 
made  little  progress,  compared  with  what  has  since  been  done. 
Early  in  the  century  under  review,  the  Rev.  Dr.  Hales,  of 
Great-Britain,  pursued  this  investigation  with  great  acuteness 
and  diligence,  and  in  his  Vegetable  Statics  presented  the  world 
with  a  mass  of  information  which  will  be  long  read  and  ad- 
mired. About  the  same  time,  Duhamel,  of  France,  was 
busily  and  successfully  engaged  in  similar  inquiries,  and  in 
his  Physique  des  Arbres,  and  other  publications,  shed  much 
new  light  on  this  part  of  botanical  science.  Duhamel 
was  followed  by  Charles  Bonnett,  of  Geneva,  who 
proved  one  of  the  most  distinguished  vegetable  physiologists 
of  the  age.  His  Traite  des  Feuilles  is  particularly  cunous 
and  valuable. 
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Towards  the  close  of  the  seventeentli  century  some  atten- 
tion liad  been  paid  to  the  different  kinds  of  hairs  which  con- 
stitute a  downy  covering  upon  tlie  surfaces  of  vegetables. 
But  it  was  not  till  the  year  1745  that  this  subject  was  treated 
in  the  full  and  masterly  manner  that  it  deserved.  In  tliat 
year  M.  J.  Stephen  Guettard,  a  very  ingenious  and 
learned  French  botanist,  began  to  publish  his  observations 
on  the  hairs  and  glands  of  plants.  These  observations  he 
continued  during  several  succeeding  years.  He  has  even  esta- 
blished a  botanical  Method^  deduced  from  the  form,  the  si- 
tuation, and  other  circumstances  of  the  hairy  and  other  glan- 
dular appearances  on  the  surface  of  plants.  He  has  shown 
what,  perhaps,  would  hardly  have  been  suspected,  that  these 
appearances  are,  in  general,  constant  and  uniform  in  all  the 
plants  of  the  same  family  or  genus.  Hence,  he  has  observed 
that  they  constitute  good  generic,  but  not  specific  characters. 
• — Bartot^'5  Elements  of  Botany. 

Sir  John  Hill,  after  much  inquiry  in  vegetable  physiology, 
published,  in  1773,  a  very  extensive  work,  which  has  been  com- 
monly called  his  Vegetable  System ,  in  which  he  proposes  a  me- 
thod of  arrangement  founded  on  the  ijiferjial st rue tio^e  of  phnts. 
About  the  same  time,  M.  Tillet,  of  France,  and  the  cele- 
brated Spallanzant,  of  Italy,  published  the  results  of  their 
observations  and  experiments  on  the  organs  and  functions  of 
vegetables,  which  have  been  generally  considered  as  highly 
valuable.  Besides  what  has  been  done  by  these  naturalists, 
new  light  has  been  thrown  on  vegetable  physiology  by  Pro- 
fessor Walker  and  Dr.  Darwin,  of  Great-Britain;  by 
Des  Fontaines  and  Vauquelin,  of  France;  by  Ponte- 
DERA,  of  Italy;  by  Sennebier,  and  Saussure,  senior  and 
junior,  of  Geneva;  and  by  Plenck  and  Reichel,  of  Ger- 
many. 

But  among  the  vegetable  anatomists  and  physiologists  who 
flourished  towai'ds  the  close  of  the  eighteenth  century,  Jcseph 
G-ERTNer,  of  Germany,  deserves  particular  distinction.  Thi.'; 
great  botanist  was  born  in  the  year  1732,  and  died  in  179LJ. 
at  the  age  of  59.  He  early  devoted  himself  to  x\\q  fruit  of 
vegetables,  not  only  as  a  part  of  vegetable  physiology  which 
liad  been  too  much  neglected,  but  also  as  furnishing  one  of  ciie 
best  grounds  of  botanical  arrangement.  A  method  of  tiiis  kind 
lie  exhibited  in  his  great  work,  De  Fritctii)us  et  Scminibus 
Plantarum,  the  first  volume  of  which  was  puhlislicd  in  17S8, 
and  the  second  in  1791  :  a  work  which  abounds  witli  valua- 
ble instruction  In  botanical  science;  and  though  tlie  method 
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■whicli  it  contains  is  by  no  means  free  from  objections,  the 
author  is  entitled  to  much  commendation  for  his  labour,  and 
must  ever  be  ranked  among  those  who  have  made  large  con- 
tributions to  our  knowledge  of  the  vegetable  kingdom. 

The  modern  discoveries  in  chemistry  have  contributed 
much  to  enlarge  our  acquaintance  with  the  composition,  food, 
and  growth  of  plants.  Several  of  the  vegetable  physiologists 
mentioned  in  the  foregoing  paragraphs  have  rendered  im- 
portant aid  to  this  branch  of  inquiry.  To  these  may  be  ad- 
ded Priestley,  of  Great-Britain ;  Hassenfratz,  Four- 
CROY,  Chaptal,  Giobert,  and  Parmentter,  of  France; 
andlNGENHouz  and  Von  Humboldt,  of  Germany  ;  whose 
experiments  and  various  works  have  thrown  new  and  very 
important  light  on  some  of  the  laws  of  vegetation. 


Additional  Systems  of  Botany,  p.  139. 

Botanical  methods,  either  partly  or  wholly  original,  have 
been  proposed  by  Heister,  Necker,  and  Medicus,  all  of 
Germany  ;  but  the  author  has  too  little  knowledge  of  them 
to  attempt  an  account  of  their  structure  or  merits.  Modifica- 
tions and  improvements  of  the  Linnaean  system  have  also  been 
proposed  by  the  celebrated  Schreber,  of  that  country.  But 
with  the  peculiar  character  of  these  too  the  author  is  unac- 
quainted. 

Writers  on  particular  Classes,  or  Families  of  Plants,  p.  139. 

Perliaps  no  class  of  plants  has  been  investigated  since  the 
time  of  LiNN^us  with  greater  zeal  and  labour  than  the  Cryp- 
iogamia.  Besides  the  writers  on  this  department  of  botany, 
enumerated  in  the  above-mendoned  page,  the  names  of  M. 
Tode,  M.  Bulliard,  Professor  Batsch,  M.  de  Beau- 
voTS,  and  several  others,  may  be  added  to  the  list.  Indeed, 
the  plants  of  this  class  have  been  investigated  with  a  species  of 
zeal,  which  led  a  late  botanist,  M.  de  Necker,  to  denominate 
the  enthusiastic  rage  for  inquiries  after  them  Cryptomania. 
But  to  no  botanist  are  we  so  much  indebted  for  important  in- 
formation respecting  the  Cryptogamick  plants  as  to  the  late 
Dr.  Hedwig,  of.Leipsic. — Barton's  Elemejits. 

One  of  the  latest  and  best  writers  on  the  Lichens  is  Erik 
AcHARius,  M.D.  a  native  of  Sweden. — See  his  Lichenograr 
phice  Siieciis  Prodromus,  8vo.  I*T'98. 
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Father  Plumier  was  one  of  the  first  good  writers  on  the 
Ferns.  His  Traitc  des  Fougeres  de  f* Ameriiiue,  published 
in  1705,  holds  a  high  rank  among  the  works  on  this  part  of 
botany. 

The  work  of  the  Marquis  de  St.  Si]\ion,  on  Hi/acinihs, 
(4to.  Amsterdam,   1786)   is  worthy  of  respectful  notice. 

Before  the  work  of  M.  C.  Heretier,  on  the  Geranium^ 
Professor  Burman,  of  Amsterdam,  had  written  ably  on  that 
extensive  family  of  plants. 

Mr.  Ellis,  of  Great-Britain,  (the  celebrated  writer  on 
Corallines)  has  given  the  best  botanical  account  of  the  coffee- 
tree  that  is  extant. 


Academic  Dissertations  on  Botanical  Subjects,  p.  140. 

At  the  close  of  the  eighteenth  century,  only  five  disserta- 
tions, it  is  believed,  had  been  published  by  the  medical  gra- 
duates of  America  on  botanical  subjects.  These  are  respect- 
fully noticed  in  the  above-mentioned  page.  Since  that  time, 
publications  of  this  kind  have  considerably  multiplied.  The 
learned  and  interesting  lectures  on  botany,  delivered  by  Profes- 
sor Barton,  of  tlie  University  of  Pennsylvania,  and  his  en- 
lightened zeal  in  pursuing  this  branch  of  science,  have  pro- 
duced a  very  sensible  effect  in  recommending  it  to  the  atten- 
tion of  the  students  in  that  seminary.  In  the  course  of  the 
last  three  years,  the  following  dissertations  on  botanical  sub- 
jects have  been  added  to  the  former  small  list. 

1.  On  the  Digitalis  Purpurea,  by  John  Moore,  of  Penn- 

sylvania. 

2.  On  the  Kalmia  Latifolia  and  Angustifolia,  by  George 

Thomas,  of  Virginia. 

3.  On   the   Melia  Azedarach,  by  Grafton   Duval,  of 

Maryland. 

4.  On  the  Prunus  Virginianay  by  Charles  Morris,  of 

Virginia. 

5.  On  the  Liriodendron  Tulipi/era,  by  Patrick  Rogers, 

of  Ireland. 

6.  On  the  Magnolia  Glauca,  by  Thomas  D.   Price,   of 

Virginia. 

7.  On  the  Spigdia  Marijlandicay  by  Hedge  Thompson, 

of  New -Jersey. 
%,  On  the  Sanguinaria  Canadensis,  by  William  Downey, 
of  Maryland, 
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9.  Oil  iht  Bignonia  Catalpa,   by   Robert    Holmes,  of 

Virginia. 

10.  On  the   Pohjgala  Senega,    by   Thomas   Massie,  of 

Virginia. 

11.  On  the  Arbutus  Uva  Arsi,  and  Pyrola  Umhellata  and 
Maculata,  by  John  S.  Mitchell,  of  Pennsylvania. 

]  2.  On  the  Comus  Florida,  and  Sericea,  and  the  Cinchona 
Officinalis,  by  John  M.Walker,  of  Virginia. 
Some  of  these  Academic  publications  have  great  merit. 
They  afford  conclusive  evidence,  that  this  department  of  Na- 
tural History  is  more  studied  in  the  middle  and  southern  than 
in  the  eastern  states.  It  will  be  observed,  that  the  authors  of 
all  the  dissertations  above-mentioned,  reside  to  the  south  of 
New- York,  excepting  the  student  from  Ireland. 


DlLLENIUS.   p.  141. 

John  Jacob  Dillenius  was  born  in  Germany,  in  1687, 
came  to  England  in  1721,  was  appointed  Professor  of  Botany 
in  the  University  of  Oxford  about  the  year  1729,  which  of- 
fice he  held  till  his  death,  in  1747.  Dillenius  made  a  num- 
ber of  botanical  publications  ;  but  that  which  has  more  than 
any  other  immortalized  his  name  is  the  Historia  Muscoruniy 
Sec.  4to.  1741.  Indeed,  his  discoveries  in  the  natural  history 
of  the  Mosses  were  so  numerous  and  brilliant,  that  he  deserves, 
more  than  any  other  individual,  to  be  called  the  father  of  this 
branch  of  botany. 

English  Botany,  p.  141. 

To  the  list  of  writers  on  English  Botany,  given  in  the  above- 
mentioned  page,  may  be  added  Professor  Martyn,  who  has 
written  ably  on  the  subject;  Mr.  Relhan,  who  has  given  a 
valuable  Flora  Cantabrigicnsis ;  Mr.  Abbot,  whosQ  Flora 
Bedfordiensis  is  also  a  useful  work  ;  and  Mr.  Sowerby, 
whose  English  Botany,  and  English  Fungi,  are  worthy  of 
much  commendation.  Hill  and  Wilson  have  also  written 
on  English  plants. 

Sloane.  p.  141. 

Sir  Hans  Sloaxe  was  born  in  Ireland,  April  16,  1660^, 
He  studied  medicine  in  London,  where  he  long  practised  phy- 
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sk  with  great  dignity  and  reputation.  InlCS7he  went  to 
the  island  of  Jamaica^  in  the  character  of  physician  to  the 
Duke  of  Albemarle,  and  touched  at  Madtira^  Barbudves, 
Nevis,  and  St.  Kitts.  He  remained  in  Jamaica  about  iif;;eeii 
months;  returned  to  London  in  1689  ;  was  chosen  Secretary 
of  the  Royal  Society  in  1693  ;  created  a  Baronet  on  the  ac- 
cession of  George  I.  to  the  throne  of  Great-Britain,  bcng 
the  first  English  physician  on  whom  an  liereditary  title  of  ho- 
nour had  been  conferred  ;  was  advanced  to  the  Presidency  of 
the  Royal  Society  in  1727;  and  died  in  1752.  To  Sir  Hans 
Sloane  the  science  of  Botany  is  greatly  indebted.  His  dis- 
coveries in  the  West-India  islands  were  very  numerous  and  va- 
luable. These  discoveries,  though  actually  made  in  the  se- 
venteenth century,  were  not  fully  laid  before  the  public  till  the 
beginning  of  the  eighteenth.  In  1707  he  published  the  first 
volume  of  his  great  work,  entitled  A  Voyage  to  the  Islands 
Madeira^  Barbadoes,  &c.  and  in  1725  he  completed  it,  by 
the  publication  of  the  second  volume.  This  work  may  be 
considered  one  of  the  most  valuable  presents  made  to  bota- 
nical science  in  the  course  of  the  age. — Pqlteny's  SH'tches. 


HOUSTOUN.   p.  141. 

Dr.  William  Houstoun,  an  English  botanist,  early  in 
tlie  eighteenth  century,  twice  visited  some  of  the  West-  India 
islands,  where,  on  his  second  visit,  in  1733,  he  died.  By  his 
labours  the  exotic  botany  of  England  was  greatly  enriched. 
Elis  papers  coming  into  the  possession  of  Sir  Joseph  Banks, 
were  published  in  1781,  under  the  following  tide — RcUquice 
Houstouniame^  seu  Plantarum  in  /hnerica  jMeridicnali,  ci 
Gidiebno  Houstoun,  M.  D.  F.  R.  S.  &c. — Pulteny's 
Sketches. 


Plumier.   p.  141. 

Charles  Plumier  was  born  at  Marseilles,  in  the  year 
1646,  and  after  receiving  a  classical  education,  at  the  age  of 
sixteen,  entered  into  the  order  of  iMiniine  Friars.  He  studied 
botany  in  a  convent  at  Rome ;  and  after  paying  considerable 
attention  to  this  branch  of  natural  history  in  his  own  coun- 
try, he  made  three  voyages  to  the  West-india  islands  and  the 
neighbouring  continent,  chiefly  for  the  purpose  of  botanical 

3U 
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inquiries ;  the  two  latter  at  the  expense  of  the  French  mo- 
narch. On  his  return  from  the  third  voyage  he  settled  at 
PariS)  in  the  character  of  his  order,  and  in  1703  published 
his  Nova  Pluntarwn  Genera.  4to.  In  this  work,  constructed 
on  Tournefort's  method,  the  author  described  and  pre- 
sented the  figures  of  106  new  genera,  among  which  are  many 
of  the  plants  used  in  medicine.  In  1 704  he  died  at  Port  St, 
Mary,  near  Cadiz,  when  he  was  on  the  point  of  embarking 
for  Peru,  to  discover  and  delineate  the  Peruvian  Bark  Tree; 
but  before  his  death  he  had  prepared  for  the  press  another 
great  work,  entitled  Traite  des  Fougeres  de  f  Ameriquey 
which  was  published  in  1705,  in  folio,  at  the  royal  expense, 
and  with  royal  magnificence. — Pulteny'^  Sketches, 


Catesby.  p.  141. 

For  some  account  of  Mark  Catesby,  see  vol.  ii,  chap- 
ter 26,  of  this  work.  His  Natural  History  of  Carolina,  &c. 
was,  at  the  time  of  its  publication,  in  1730 — 1743,  the  most 
splendid  work  of  the  kind  that  Great-Britain  had  ever  pro- 
duced ;  and,  indeed,  it  had  scarcely  a  rival  in  magnificence 
on  earth.  Many  of  the  most  beautiful  and  useful  plants  were, 
in  this  performance,  for  the  first  time,  exhibited  in  their  true 
proportions  and  natural  colours.  The  number  of  subjects  de- 
scribed and  figured  in  the  work  is  as  follows:  Plants  171 — 
Quadrupeds  9 — Birds  1 1 1 — Amphibia  33 — Fishes  46 — In- 
sects 31. 


Kalm.  p.  142. 

Peter  Kalm,  the  Swedish  traveller  in  America,  was  a 
clergyman.  On  his  return  to  his  native  country  he  was  ap- 
pointed Professor  of  Economy  at  Abo^  where  he  died,  Novem- 
ber 16,   1779,  aged  sixty-three. 


CoLDEN  and  Muhlenberg,  p.  142. 

Among  the  botanists  enumerated  in  the  above-mentioned 
page.  Dr.  Colden,  and  the  Rev.  Dr.  Muhlenberg,  are 
represented  as  native  Americans.  This  was  inadvertently  done. 
The  former  was  a  native  of  Scotland  (see  vol.  ii.  chap.  26  of 
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this  work),  and  the  latter  is  from  Germany.  Their  long 
residence,  however,  in  our  country,  gives  us  a  kind  of  title 
to  the  honour  of  their  scientific  character. 


CoRNUTUS.    p.  142. 

CoRNUTUs  was  erroneously  mentioned  among  the  botanists 
of  the  eighteenth  century.    His  work  was  published  in  1633. 


The  Bartrams.  p,  142. 

Two  gendemen  of  this  name  have  contributed  to  our 
knowledge  of  American  plants,  viz.  John  and  William 
Bartram,  both  natives  of  Pennsylvania.  John  Bartram, 
the  father,  was  born  in  the  year  1701,  and  died  in  1777.  He 
was  a  self-taught  philosopher  and  botanist.  He  travelled 
much  in  the  American  colonies,  particularly  to  the  southward 
and  westward ;  discovered  many  new  plants,  and  made  large 
collections  of  our  indigenous  vegetables.  (See  vol.  ii.  chap.  26 
of  this  work.)  He  made  several  valuable  communications  to 
Peter  Collinson,  on  different  subjects  in  zoology,  which 
were  published  in  the  Philosophical  Transactions^  chiefly  be- 
tween the  years  1743  and  1749.  Professor  Barton  is  pre- 
paring for  the  press  some  account  of  this  distinguished  man, 
who  may  jusdy  be  styled  "  one  of  the  fathers  of  natural  his- 
tory in  North-America." — His  son,  William  Bartram, 
is  still  living,  and  advantageously  known  by  his  Travels 
through  North  and  South  Carolina,  Georgia^  East  and 
West  Florida,  &c.  He  still  cultivates  the  garden  established 
by  his  father,  and  continues  to  devote  himself  to  botanical  in- 
quiries and  delineations  with  great  zeal,  and  in  a  manner  both 
useful  and  honourable  to  our  country. 


Barton'5  Elements  of  Botany,  p.  142. 

The  work  of  Professor  Barton,  announced  in  the  above- 
mentioned  page,  as  being  then  in  the  press,  has  since  been 
published,  under  the  following  title — Elements  of  Botany^ 
or  Outlines  of  the  Natural  History  of  Vegetables,  &c.  8vo. 
1803.  Dr.  Barton  has  the  honour  of  being  the  first  Ame- 
rican who  gave  to  his  couutry  an  elementary  work  on  Botany; 
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and  if  we  may  judge  of  the  subsequent  harvest  by  the  first 
fruits,  it  will  be  rich  indeed.  This  work  is  illustrated  by 
thirty  plates,  and  discovers  an  extent  of  learning,  an  acute- 
ness  and  vigour  of  mind,  and  an  elegance  of  taste,  highly 
honourable  to  the  author.  Dr.  Barton  adopts  the  Sexual 
SystoUy  and  a  great  part  of  the  Linnaean  nomenclature;  but 
is  bv  no  means  a  servile  follower  of  that  illustrious  Naturalist. 
He  thinks  the  sexual  system  would  suffer  no  injury  by  the 
total  abolition  of  the  eleventh  class  (Dodecandria);  and 
tliough  he  dissents  from  the  proposed  alteration  by  Thun- 
BEKG,  yet  he  thinks,  with  Dr.  J.  E.  Smith,  that  the  twenty- 
third  Linnsan  class  fPolyganiiaJ  is  unnatural,  variable,  and 
obscure,  and  ought  to  be  entirely  suppressed. 

Of  the  thirty  plates  which  accompany  this  work,  twenty- 
eight  have  claims  to  more  or  less  originality,  and  many  of 
them  are  completely  original.  They  are  well  executed  ;  and 
most  of  the  subjects  selected  for  delineation  are  remarkable 
for  their  rarity,  their  beauty,  or  some  other  peculiarity  of 
character.  Every  part  of  this  work  discovers  that  the  author 
has  not  been  contented  with  compiling  the  facts  and  opinions 
of  his  predecessors,  but  that  he  has  accurately  observed  and 
thought  for  himself.  He  will,  therefore,  no  doubt,  be  pro- 
nounced, by  the  best  judges,  to  have  presented  his  country- 
men with  the  most  comprehensive,  instructive,  and  satisfac- 
tory work  of  this  kind  in  the  English  language. 


Br,  George  Forster.  p.  14-3. 

The  Botany  of  the  South-Sea  Islands  has  also  received  new 
light  from  the  Florula  of  those  islands,  published  by  Dr. 
George  Forster,  son  of  Dr.  John  R.  Forster,  author 
of  the  Nova  Genera  Plantar um. 


Delineations  of  Plants,  p.  144. 

Among  the  numerous  and  important  services  rendered  to 
botanical  science,  by  means  of  accurate  and  elegant  draxv- 
ings,  and  other  modes  of  exhibiting  plants,  the  following 
more  particularly  deserve  notice. 

It  is  a  singular  fact  that  Physic  is  indebted  for  the  most 
complete  set  of  figures  of  the  medicinal  plants  to  the  genius 
and  industry  of  Mrs.  Elizabeth  Blackwell,  a  native  ot 
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Scotland,  who,  In  1739,  published  a  splendid  work  under  the 
following  title — y-/  curious  Herbal,  containing  five  hundred 
Cuts  of  the  most  iisejul  Plants  which  arc  7iow  used  in  the 
Practice  of  Physic^  engraved  on  Folio  Copperplates,  after 
Drawings  taken  from  the  Life.  2  vols,  folio.  'I'his  inge- 
nious lady,  after  she  had  completed  the  drawings,  engraved 
them  on  copper,  and  coloured  the  prints  with  her  own  hands. 
It  ought  to  be  mentif)ncd,  to  the  honour  of  Mrs.  Black- 
Well,  that  she  undei  took  and  went  through  this  ingenious 
labour  for  the  purpose  of  procuring  her  husband's  liberation 
from  prison,  where  he  was  contined  for  debt,  and  from 
which  she  extricated  him  in  two  years. — Pulteny*>5 
Sketches. 

"  Mrs.DELANEY  (an  English  lady)  has  finished  nine  hun- 
dred and  seventy  accurate  and  elegant  representations  of  dif- 
ferent vegetables,  with  the  parts  of  their  flowers,  fructifica- 
tion, &c.  according  with  the  classification  of  Linn.^us,  in 
what  she  teims  paper-mosaic.  She  began  this  work  at  the 
age  of  74,  when  her  sight  would  no  longer  serve  her  to  paint, 
in  which  she  much  excelled.  Between  tliG  age  of  74  and 
82,  at  which  time  her  eyes  quite  failed  her,  she  executed  the 
curious  Hortus  Siccus  above-mentioned,  which,  I  suppose, 
contains  a  greater  number  of  plants  than  were  ever  before 
drawn  from  the  life  by  any  one  person.  Her  method  con- 
sisted in  placing  the  leaves  of  each  plant,  with  the  petals,  and 
all  the  other  pans  of  the  flowers,  on  coloured  paper,  and 
cutting  them  with  scissars  accurately  to  the  natural  size  and 
form,  and  then  pasting  them  on  a  dark  ground ;  the  eftect  of 
which  is  wonderful,  and  their  accuiacy  less  liable  to  fallacy 
than  drawings.  She  is  at  this  time  (1788)  in  her  89th  year, 
with  all  the  powers  of  a  fine  understanding  still  unimpaired. 
I  am  informed  that  another  very  ingenious  lady,  Mrs.  North, 
is  constructing  a  similar  Hortus  Siccus,  or  paper-garden, 
which  she  executes  on  a  ground  of  vellum,  with  such  ele- 
gant taste  and  scientific  accuracy,  that  it  cannot  fail  to  be- 
come a  work  of  inestimable  value." — Botanic  Garden^  Part  ii. 
Canto  ii.  p.  51.  New-York  edit. 


Botanic  Gardens,  p.  144. 

The  late  royal  government  of  France,  for  the  promotion 
of  botanical  science,  was  in  the  habit  of  establishing  Botani- 
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cal  Gardais  in  various  parts  of  her  colonies,  and  of  foreign 
countries.  A  piece  of  land,  of  moderate  fertility  and  extent, 
hired  or  purchased  at  the  public  expense,  served,  in  the  dis- 
tant country  where  it  was  situated,  as  an  home  for  a  Botanist, 
a  repository  for  the  seeds  he  might  collect,  and  a  nursery  for  the 
plants  he  should  cultivate.  From  establishments  of  this  na- 
ture, in  distant  regions,  rich  treasures  of  botanical  specimens 
and  information  have  been  transmitted  to  France. 

The  late  king  of  France  provided  two  gardens  of  this 
kind  in  the  United  States;  one  in  Bergen  County,  in  the 
State  of  New-Jersey,  within  eight  or  nine  miles  of  the  city 
of  New- York ;  the  other  in  South-Carolina.  The  Botanist 
employed  to  superintend  these,  and  to  perform  all  the  duties 
of  J  botanical  pensionary,  was  M.  Andrew  Michaux,  who 
has  lately  distinguished  himself  by  his  Ilistoire  des  dimes  da 
VJmeriijne^  <kc.    Paris.   1801.  folio. 

The  first  person  in  America  who  conceived  and  carried  into 
efFect  the  design  of  a  Botanic  Garden  for  the  reception  and 
cultivation  of  American  vegetables,  as  well  as  exotics,  was 
the  celebrptcd  Jofin  Bartram,  mentioned  in  a  former  note. 
His  establishmen%  though  small,  and  scarcely  worthy  of  the 
name,  when  con^parcd  with  those  of  Europe,  was  respectable, 
considering  the  situation  of  the  proprietor,  and  is  now  pro- 
babiy  the  best  in  our  country.  Those  formed  and  supported 
by  tiie  French  government,  though  calculated  to  answer  the 
purposes  intended,  were  also  far  from  being  regular  or  com- 
plete botanical  gardens.  Nothing  that  deserves  this  character 
has  vet  been  estahiislied  in  America,  It  is  hoped  the  plan  now 
in  execution  by  Professor  iiosACK,  of  Columbia  College, 
will  be  fostered  by  die  public,  and  succeed  better  than  any 
former  attempts. 


Mineralogy. 

Minerals  arc  arranged  either  according  to  their  erternal 
characterSj  or  their  chemical  composition.  The  former  is 
called  an  artificial  method  of  classification ;  the  latter  a  na- 
tural one.  LiNN-^us  was  the  first,  and,  indeed,  the  only 
mineralogist  among  the  moderns,  who  undertook  to  form  an 
arrangement  of  minerals  from  their  external  characters  alone. 
And  Cronstedt  has  the  honour  of  being  the  first  who  in- 
troduced a  jiatural  method.  Abraham  G.  Werner,  the 
celebrated  mineralogist  of  Freyberg,  in  Germany,  in  1774, 
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attempted  to  combine  tliese  two  methods ;  and  since  that  time 
almost  all  the  great  writers  on  mineralogy  have  tbllovved  his 
example. 

After  the  publication  of  the  first  regular  system  of  Ltn- 
N.-Eus,  and  before  the  appearance  of  Cronstedt's  great 
work,  several  other  systematic  writers  attempted  to  form  dif- 
ferent arrangements  of  mineral  bodies.  Among  these,  Wol- 
STERDORF,  Cartheuser,  and  Justi,  all  of  Gei many,  de- 
serve to  be  mentioned.  But  none  of  them  retain  their  repu- 
tation, amidst  the  numerous  discoveries  and  improvements, 
and  the  incomparably  better  writers  produced  in  later  times. 

Chemical  Analysis  of  Minerals,  p.  146. 

The  progress  which  was  made  in  the  art  of  analyzing  mi- 
nerals, in  the  course  of  the  last  thirty  years  of  the  ei<^hieenth 
century,  cannot  be  contemplated  without  astonlsliment.  ^*  To 
separate  five  or  six  substances  intimately  combined  together; 
to  exhibit  each  of  them  separately  ;  to  ascertain  the  precise 
quantity  of  each;  and  even  to  detect  the  presence  and  the 
weight  of  substances  which  do  not  approach  ~^~  part  of  the 
compound,  would,  at  no  very  remote  period,  have  been  con- 
sidered as  a  hopeless,  if  not  an  impossible  task.  Yet  all  this, 
by  means  of  the  wonderful  discoveries  and  improvements  of 
Margraff,  Neumann,  Scheele,  Bergman,  Klap- 
ROTH,  Vauquelin,  and  others,  can  now  be  done  with  the 
most  rigid  accuracy." — Thompson'^'  Chc7}iistrj/,  vol.  iv. 


Crj/siallizatio7i.  p.  151. 

The  subject  of  Crystallizatioyi  engaged  much  of  the  at- 
tention of  chemists  and  mineralogists  during  tire  eighteenth 
century.  The  first  attempt  to  account  for  this  phenomenon, 
in  any  manner  which  deserves  the  name  of  philosophical, 
was  by  Sir  Isaac  Newton.  He  supposed  the  aggregation 
which  taki?s  place  in  this  instance  to  be  produced  by  the  at- 
traction which  he  had  proved  to  exist  between  the  particles 
of  all  bodies,  and  which  acts  as  soon  as  tiiese  particles  are 
brought  within  a  certain  distance  of  each  other  by  the  eva- 
poration of  the  liquid  in  which  they  are  dissolved.  The  re- 
gularity of  their  figure  he  explained,  by  supposing  that,  while 
m  a  state  of  solution,  they  were  arranged  in  the  liquid  in  re- 
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gular  rank  and  file;  the  consequence  of  which,  as  they  arc 
acted  upon  hy  a  power  which  at  equal  distances  is  equal,  and 
at  unequal  distances  unequal,  will  be  crystals  of  determinate 
figures. — This  explanation,  which  is  worthy  of  the  luminous 
and  acute  mind  of  its  author,  is  now  generally  admitted  as 
the  true  one,  and  has  contributed  much  towards  the  elucida- 
tion of  the  subject. 

Still,  however,  there  remained  various  phenomena  respect- 
ing crystallization,  which  required  to  be  more  fully  explained. 
To  effect  this  many  attempts  have  been  made,  and  several 
theories  formed. 

Rome  de  Lisle  professed  to  have  determined  the  primi- 
tive form  of  every  crystallized  substance,  and  to  have  ascer- 
tained that  all  other  forms  arc  only  modifications  of  this. — 
See  his  CnjstaUographie. 

Gahn,  of  Sweden,  v^'cnt  further.  Having  broken  a  cal- 
careous spar  of  a  particular  kind  (dog-tooth),  he  found  that 
the  crystal  was  entirely  composed  of  small  rhombs,  like  those 
of  the  primitive  calcareous  spar. 

Bergman  seized  upon  this  idea  of  his  pupil;  and  as  he 
combined  an  attention  to  geometry  with  physical  science,  he 
demonstrated  that  every  crystal  is  composed  of  other  small 
crystals,  variously  piled,  but,  in  each  case,  according  to  cer- 
tain laws  of  decrement.  These  little  elementary  crystals  are 
called  by  him  constituent  parts  of  a  ciysial.  In  this  manner 
Bergman  developed  the  mechanical  structure  of  various 
crystals,  and  showed  that  the  primitive  form  often  lies  con- 
cealed in  those  very  crystals  which  appear  to  deviate  farthest 
fi-om  it. 

M.  Hauy  pursued  the  idea,  and  applied  it  to  various  crys- 
tallized minerals.  He  is  supposed  to  have  shown,  not  only 
that  every  particular  species  of  crystal  has  a  primitive  figure, 
and  that  the  variations  are  owing  to  the  different  ways  in 
which  the  particles  arrange  themselves;  but  also  to  have  de- 
termined the  laws  according  to  which  the  decrements  take 
place,  after  certain  data  which  he  assumed.  His  theory  of 
crystallization  has  been  much  celebrated.  It  is  generally  con- 
sidered as  ingenious  and  plausible;  and  certainly  manifests  a 
degree  of  diligence,  zeal,  and  mathematical  skill,  which  en- 
title him  to  much  commendation. — See  Tilloch'^  Philoso- 
phical Magazine,  1<1  icholso-n' s  Journal^  and  also  a  good 
abstract  of  Hauy's  system  in  the  Supplement  to  the  Ency- 
dopcedia  Britannica. 
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Silver  Mine  in  the  State  of  Ncxc-York.  \\  1^^. 

The  most  consiJerablc  mine  of  either  of  the  j)rcclous  me- 
tals of  which  the  author  has  heaid  in  the  United  States,  is 
the  silver  mine  in  the  town  of  Mount-Pleasant,  Westchester 
County,  State  of  New-York.  This  mine  is  near  the  margin 
of  the  Hudson,  thirty-six  miles  above  the  city  of  New-York, 
and  on  land  heloging  to  William  Strelt,  Esq.  It  was 
discovered  about  tony  years  ago;  and,  for  some  years  before 
the  revolutionary  war,  was  wrought  to  toleiable  advantage. 
The  convulsions  and  derangements  attending  that  struggle 
suspended  the  operations  of  the  company  engaged  in  the  bu- 
siness, and  they  have  not  since  been  resumed. 

Geology. 

That  the  inequality  of  deelivity  cxldbited  by  the  sides  or 
flanks  of  mountains,  in  every  part  of  the  globe,  had  any  re- 
gard to  the  points  of  the  compass,  seems  to  have  been  first 
remarked  by  the  celebrated  Swedish  geologist,  Tilas.  (See 
Memoirs  of  Stockholm  for  1760.J  But  he  seems  rather  to 
have  directed  his  views  to  the  elevation  or  depression  of  the 
surface  of  Sweden,  than  to  the  bearings  of  the  declivities  of 
mountains  in  general.  Bergman  first  discovered  that  the 
declivities  of  the  flanks  of  mountains  bear  an  invariable  re- 
lation to  their  diifercnt  aspects.  He  found  that,  in  mountains 
extending  from  nordi  to  soudi,  the  western  flank  is  the 
steepest,  and  the  eastern  the  gentlest;  and  that  in  mountains 
whicli  run  east  and  west,  tlie  southern  declivity  is  the  steepest, 
and  the  northern  the  gentlest.  After  Bergman,  Euffon 
took  notice  of  the  generality  of  this  phenomenon;  but  his 
remark  was  confined  to  die  eastern  and  western  sides  of 
mountains  extending  from  north  to  south,  having  no  reference 
to  the  north  and  south  sides  of  those  which  run  cast  and 
west.  The  same  fact  was  afterwards  observed,  in  a  general 
or  more  partial  manner,  by  Herman,  La  Metherie, 
FoRSTER,  Pallas,  and  several  others. 

I'owards  die  close  of  the  eighteenth  century,  Mr.  Kirwan 
directed  his  attention  to  tliis  subject,  and  endeavoured  to  as- 
sign the  cause  of  this  almost  univeisal  allotment  of  unequal 
declivities  to  opposite  points,  and  why  the  greatest  arc  di- 
rected to  the  west  and  south,  and  the  gentlest  to  the  east  and 
north.     He  supposes  that  this  fact  is  connected  with  the  ori- 
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ginal  structure  of  our  globe;  that  it  proves  that  mountains 
are  not  mere  fortuitous  eruptions,  as  some,  within  a  few  years 
past,  have  confidently  advanced  ;  and  that  it  furnishes  a  power- 
ful argument  in  favour  of  the  Mosaic  account  of  the  creation, 
dekige,  &c. — S^QTransactions  of  the  Royal  Irish  Academi/, 
vol.  vii. 

Meteorology. 

Weight  of  the  Atmosphere,  p.  1 90. 

The  eighteenth  century  is  distinguished  by  the  numerous 
and  enlightened  experiments  which  were  made  during  this 
period  to  ascertain  the  weight  of  the  atmosphere  in  ditferent 
latitudes  and  situations.  For  these  we  are  principally  indebted 
to  M.  BouGUER,  M.  Cassan,  and  M.  Cotte,  of  France; 
and  to  Sir  George  Shuckburgh,  Lord  Mulgrave,  and 
Mr.  Kir  WAN,  of  Great-Britain  and  Ireland. 


Purity  of  the  Atmosphere,  p.  190. 

Though  the  experiments  on  the  Eudiometer  were  men- 
tioned under  the  head  of  Chemistry,  and  in  some  respects 
belong  to  that  department  of  science,  yet  they  also  belong  to 
Meteorology,  and  have  contributed  to  throw  some  light  on 
this  obscure  subject.  These  experiments,  and  the  inquiries 
connected  with  them,  belong  exclusively  to  the  eighteenth 
century. 

Atmospherical  Electricity,  p.  1 92. 

All  our  knowledge  of  Atmospherical  Electricity  is  the 
product  of  the  eighteenth  century.  To  this  subject  the  at- 
tention of  philosophers  has  been  particularly  drawn  since  the 
time  of  Dr.  Franklin's  discovery  that  lightning  and  thunder 
are  occasioned  by  the  agency  of  Electricity. 

*'  The  most  complete  set  of  experiments  on  rliis  part  of 
meteorology  were  made  by  Professor  Beccarta,  of  Turin. 
He  found  that  the  air  is  almost  always  positively  electrical, 
especially  in  the  day-time,  and  in  dry  weather;  that  when 
dark  or  wet  weather  clears  up,  the  electricity  is  always  nega- 
tive; and  that  low  thick  fogs,  rising  into  dry  air,  carry  up  a 
great  deal  of  electric  matter.     He  ascertained  that  the  mid- 
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«3ay  electricity  of  days  equally  dry  is  always  proportional  to 
the  heat;  that  winds  lessen  the  electricity  of  a  clear  day, 
especially  if  damp ;  and  that,  for  the  most  part,  when  there 
is  a  clear  sky,  and  little  wind,  a  considerable  quantity  of 
electricity  arises  after  sun-set,  at  dew  falling.  Considerable 
light  has  been  thrown  on  the  sources  of  atmospherical  elec- 
tricity, by  the  experiments  of  M.  Saussure,  and  other  mine- 
ralogists. Air  is  not  only  electrified  by  friction,  like  other 
electric  bodies,  but  the  state  of  its  electricity  is  changed  by 
various  chemical  operations  which  often  go  on  in  the  at- 
mosphere. Evaporation  seems,  in  all  cases,  to  convey  elec- 
tric matter  into  the  atmosphere;  and  Saussure  has  ascer- 
tained that  the  quantity  of  electricity  is  much  increased  when 
water  is  decomposed,  as  wdien  water  is  dropped  on  red-hot 
iron.  On  the  other  hand,  when  steam  is  condensed  into  ve- 
sicular vapour,  or  into  water,  the  air  becomes  negatively 
electric.  Mr.  Canton  has  ascertained  that  dry  air,  when 
heated,  becomes  negatively  electric,  and  posiuve  when  cooled, 
even  when  it  is  not  permitted  to  expand  or  contract;  a'Hd 
the  contraction  and  expansion  of  air  also  occasion  changes  ia 
its  electric  state.  It  is  discovered,  therefore,  by  these  expe- 
riments, that  there  are  four  sources  of  atmospheric  electricity 
known;  viz.  1.  Friction;  2.  Evaporation;  3.  Heat  and  Cold; 
4.  Expansion  and  Contraction ;  not  to  mention  the  Electricity 
evolved  by  the  melting,  freezing,  solution,  &c.  of  various 
bodies  in  the  contact  of  air. — -Thomson'^  C/iemistn/. 

Hydrology. 
Common  Waters,  p.  199. 

The  comparative  qualities  of  common  waters,  whether 
falling  in  rain,  or  found  in  springs,  wells,  or  lakes,  have 
been  observed  and  ascertained,  during  the  eighteenth  cen- 
tury, with  a  degree  of  intelligence  and  accuracy  never  before 
known.  For  the  experiments  and  inquiries  which  have  led 
to  our  knowledge  on  this  subject,  we  are  chiefly  indebted  to 
Bergman,  Scheele,  Carradori,  Hassenfratz,  and 

GUYTON-MORVEAU. 

Sea  Water,  p.  199. 

The  taste,  specific  gravity,  and  other  properties  of  sea  wa- 
ter, have  also  been  examined  with  new  accuracy,  and  with 
new  results,  during  this  periods     For  many  enlighteaed  ex- 
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perlments  \n  tiiis  hrancli  of  Hydrology,  we  owe  much  to 
Sparrman,  Bergman,  Lord  Mulgrave,  M.  Pages,  M. 
Bladh,  Dr.  Watson,  and  Mr.  Ktrwan. 

Alincral  IValcrs.  p.  199. 

Mr.  Boyle  may  be  considered  ?s  the  first  person  who, 
pointed  out  the  method  of  examining  mineral  waters.  He 
first  ascertained  the  existence  of  air  in  water,  and  directed  to 
a  number  of  tests,  by  means  of  which  conjectures  might  be 
made  concerning  the  saline  bodies  whicli  the  water  examined 
held  in  solution.  He  was  soon  followed  by  Du  Clos,  of 
France,  by  Hierne,  of  Sweden,  and  by  several  other  phi- 
losophers in  diiTerent  parts  of  Europe,  who  made  considerable 
additions  to  the  tests  employed,  and  the  facts  ascertained  by 
Boyle.  In  1726  Boulduc  pointed  out  a  method  of  precipi'-. 
tating  several  of  the  saline  contents  of  water  by  means  of 
alcohol.  But  it  was  not  till  after  the  discovery  of  carbonic 
i^id  by  Dr.  Black,  that  any  great  progress  was  made  in  as- 
certaining the  composition  of  mineral  waters.  That  subtle 
acid,  which  is  so  often  contained  in  them,  and  which  serves 
as  a  most  powerful  solvent  to  many  of  the  earths,  and  even 
of  metallic  bodies,  had  thw^arted  all  the  attempts  of  former 
chemists  to  detect  the  composition  of  these  liquids.  Since 
the  discovery  of  that  acid,  the  analysis  of  mineral  waters  has 
advanced  with  great  rapidity;  so  that,  at  the  present  period, 
this  may  be  considered  as  one  of  the  most  advanced  parts  of 
chemical  philosophy. — Thomson^'  Chemistry. 

The  Dissertation  on  the  Analysis  of  Mineral  Waters,  pub- 
lished  by  Bergman  in  1778,  may  be  considered  as  the  first 
great  work  on  this  subject.  No  general  mode  of  analyzing 
mineral  waters  was  known  prior  to  this  publication.  The 
author,  in  this  admirable  work,  not  only  shed  much  new  light 
on  the  subject,  but  he  also  carried  the  investigation  of  it,  at 
once,  to  a  very  high  and  honourable  degree  of  perfection. 
His  method,  with  many  additions  and  improvements,  has 
been  generally  adopted  by  succeeding  hydrologists.  He 
was  followed  by  the  distinguished  persons  whose  names  are 
enumerated  in  the  above-mentioned  i^age.  Besides  these,  the 
names  of  Breze  and  Hassenfratz  are  worthy  of  respectful 
notice,  for  their  analyses  of  the  waters  of  Pu  and  Poiigiics. 
T)r.  Pearson,  more  particularly  examined  the  waters  oi Bux- 
ton; Dr.  Garnett,  those  oi  Harrow  gate ;  and  Mr.  Lambf, 
those  of  Lcmington  Priors, 
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i  HE  family  of  Monro,  in  Edlnburgii,  have  beeiiJong  and 
eminently  distinguished  in  the  annals  of  Anatomy.  7"hree 
persons,  of  the  name  of  Alexander  Monro,  have,  in 
succession,  adorned  the  medical  school  of  that  city,  since 
the  year  1720:  of  these,  the  last  is  yet  alive,  and  ably  sup- 
ports the  reputation  of  his  illustrious  family. 

William  and  John  Hunter,  also  natives  of  North- 
Britain,  and  afterwards  residents  in  London,  hold  a  high 
place  ill  the  anatomical  history  of  the  eighteenth  century. 
The  former  was  born  in  1718,  and  died  in  1783;  the  latter 
was  born  in  1728,  and  died  in  1793. 


Mascagni.  p.  212. 

The  work  of  Mascagni,  on  the  Lymphatics,  is  too 
slightly  mentioned.  It  is  considered,  by  good  judges,  as  by 
far  the  greatest  work  that  has  been  published  on  this  subject; 
as  one  of  the  most  valuable  anatomical  productions  of  the 
age;  and  as  a  work  that  must  immortalize  the  reputation  of 
the  author. 

Scarpa,  p.  213. 

This  great  anatomist  wrote  ably,  not  only  on  the  Em\  but 
also  on  the  Nerves  of  the  Heart,  His  work  on  this  subject 
is  said  to  be  highly  meritorious. 


Physiology,  p.  238. 

The  Abbe  Lazarus  Spallanzani,  of  Italy,  was  born 
in  the  year  1729,  and  died  in  1800.  His  researches  and 
publications  in  several  branches  of  natural  history,  especially 
in  animal  and  vegetable  physiology,  place  him  among  the 
most  distinguished  men  of  his  age.  On  the  subject  of  /)/- 
gestio72,  he  is,  perhaps,  the  highest  autliority. 
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Theory  and  Practice  of  Physic. 
Medical  Theory  of  Stahl.  p.  260. 

Among  those  who  embraced  either  the  whole  or  a  part  of 
the  Stahlian  doctrine,  Paul  Joseph  Barthez  is  entitled  to 
respectful  notice.  His  work  De  Principio  Vitali  llominis^ 
published  in  1773,  and  his  Nova  Doctr'ma  de  Functionibus 
Naturae  Humante,  published  in  1774,  both  deserve  to  be 
commended  as  indications  of  acuteness  and  ingenuity. 

Doubts  have  been  suggested  whether  Gaubius  was  reallv 
a  follower  of  Stahl.  Dr.  Haller  represents  him  as  cau~ 
ius  vivy  et  in  reeipiendis  opimonibus  difficilis.  He  is  said,  at 
any  rate,  never  to  have  openly  avowed  his  adherence  to  the 
Stahlian  system. 

Perrault  wrote  before  Stahl.  He  died  In  the  year 
1688.  From  this  writer  it  Is  not  improbable  that  Staeil 
might  have  borrowed  his  celebrated  doctrine. 

Hoffman,  p.  261. 

Frederick  Hoffman  was  born  at  Magdeburg,  in  the 
year  1660.  The  principal  circumstances  much  known  in  the 
life  of  this  illustrious  physician,  are,  that  he  travelled  into 
England  and  Holland,  where  he  becan-ie  acquainted  with 
Robert  Boyle  and  Paul  Herman  ;  that  he  never  received 
any  professional  fees,  being  supported  by  his  annual  stipend ; 
that  he  cured  the  Emperor  Charles  Vl.  and  Frederick  I. 
King  of  Prussia,  of  inveterate  diseases  ;  and  tliat  he  had  a 
very  accurate  and  extensive  knowledge,  for  that  day,  of  the 
nature  and  virtues  of  mineral  waters,  Hoffman  survived 
Ills  80th  year;  and  his  works  were  piinted  at  Geneva,  in  sli^ 
volumes  folio,  in  1740. 


Di\  Cullen.  p.  264. 

Dr.  William  Cullen  was  born  in  Lanarkshire,  in  the 
west  of  Scotland,  December  11,  1712.  He  was  chosen  one 
of  the  medical  professors  in  the  University  of  Edinburgh  in 
1756,  and  died  in  that  city  in  1790,  in  the  77th  year  of  his 
age»     The  various  publications  of  this  distinguislied  phy&i- 
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cian  are  so  well  known,  that  it  is  unnecessary  to  dwell  on 
their  merits.  Of  these,  his  NosologiaMethochca,  h.sFnst 
Lines  of  the  Practice  of  Physic,  and  his  Materia  Medua, 
are  the  most  valuable.-See  an  eloquent  and  mteresting  j^:^- 
lo^hnn  upon  Dr.  Cullen,  pronounced  before  the  College 
of  Physicians  of  Philadelphia,  by  Dr.  Rush.    8vo.   1790. 

Dr.  Brown,  p.  261. 

Dr  ToHN  Brown  was  born  in  the  village  of  Dunse,  in 
Scotland,  in  the  year  1735.  His  parents  were  in  very  hum- 
ble life  ■  and  through  his  whole  career  he  maintained  a  struggle 
with  poverty.  He  began  to  teach  medicine  by  public  lectures 
in  Edinburgh,  about  the  year  1777:  he  removed  to  London 
in  1786  where  he  died  in  1788,  in  the  53d  year  of  his  age. 
He  was' undoubtedly  a  man  of  great  and  original  genius,  and 
of  considerable  acquirements,  but  the  unformnate  victim  of 
folly  and  intemperance.  His  Elementa  Medicine,  first  pub- 
lished by  him  in  Latin,  and  afterwards  translated  by  the  author 
into  English,  has  been  so  generally  read,  that  it  is  needless 
to  attempt  a  character  of  it  in  this  place. 

Dr.  13)ARWIN.  p.  271. 

Dr.  Erasmus  Darwin  was  a  native  of  Nottinghamshire, 
in  South-Britain,  where  he  was  born,  December  12,  1731. 
He  was  educated  at  the  University  of  Cambridge,  and  gra- 
duated Bachelor  of  Medicine  in  ihat  institution  in  1755,  and 
soon  afterwards  commenced  the  practice  of  physic  at  Litch- 
field where  he  long  resided  in  the  honourable,  usetui,  and 
profi'table  practice  of  his  profession.  His  first  great  work,  the 
Botanic  Gardau  ^vas  published  in  1789;  ih^  M7iomia  m 
n94--  his  PhylolGoia  in  1799;  and  his  Temple  of  lyature  a 
short  time  after  liis^leath,  which  took  place  on  the  18th  of 

April,  1802.  _  .         .  ,    , 

Though  die  m.edical  system  of  Dr.  Darwin  is  entitled  to 
great  praise  as  an  effort  of  genius,  and  as  an  exhibition  ot 
much  important  truth;  and  though,  in  all  his  woiks,^  he  ma- 
nifests ^reat  strength,  and  orlginaiiry  of  mind,^  yet  his  philo- 
sophy, both  physical  and  metaphysical,  is  cnargeable  with 
radical  errors.  The  atheistical  tendency  of  his  speculat^icns 
can   scarcely  be  doubted  ;  and  his  crude  and  visionary  pni/o- 
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sopliy  of  mind  will  not  stand  the  test  of  sober  inquiry.  This, 
however,  is  not  the  place  to  enter  into  a  discussion  of  these 
errors. 


.    Small-pox.  p.  283. 

It  has  been  made  a  question  whether  the  inoculation  of 
the  small-pox  ought  to  be  considered  as  a  blessing  or  an  evil 
to  society.  Some  have  supposed  that  its  effect  has  been  to  keep 
the  disease  more  steadily  alive,  and  more  extensively  diffused; 
4nd  thus,  on  the  v.'hole,  that  it  has  produced  an  injury  rather 
than  a  benefit.  Professor  Waterhouse,  of  Massachusetts, 
vin  a  late  publication,  recommending  the  substitution  of  the 
Cow-pox,  makes  the  following  statement: — "  No  less  than 
forty  millions  of  people  die  of  ihe  small-pox  eyery  century. 
The  Europeans  have  carried  the  small-pox  over  the  globe. 
The  Danes  carried  it  to  Greenland,  and  the  Spaniards  to  South- 
America,  where  one  hundred  thousand  perished  with  it  in 
the  single  province  of  Quito.  V/hen  the  annual  number  of 
births  in  London  was  sixteen  thousand  two  hundred  and 
ninety-one,  the  number  who  died  with  the  small-pox  was 
two  thousand  five  hundred  and  fifty-four,  and  still  greater  in 
some  other  large  cities  of  Europe.  A  greater  number  have 
died  of  the  smail-pox  since  the  introduction  of  its  inoculation 
than  before  it,  that  practice  being  the  means  of  keeping  it 
always  in  large  cities." 


Dr.  Douglass,  p.  2S6. 

Dr.  William  Douglass,  who  acted  so  violent  and  con- 
spicuous a  part  in  Boston,  against  the  practice  of  inoculating 
for  the  small-pox,  was  the  author  of  the  work  entitled,  7l 
Smnmary  of  the  British  Settkmcnts  in  America,  two  vols. 
8vo.    London.   1755. 


Materia  Medica.  p.  308. 

In  speaking  of  the  Apparatus  Mcdicamimmi  of  Professor 
Murray,  as  "  the  most  extensive,  learned,  and  complete 
work"  on  the  Materia  Medica  extant,  the  meaning  is,  that 
this  is  its  character  so  far  as  it  goes.     The  learned  author 
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did  rtot  live  to  publish  anything  on  the  mineral  or  animal 
articles  of  the  materia  medica.  Professor  Gmelin,  of  Got- 
tingen,  has  publislied  the  Mineral  Materia  Mediea,  as  a  sup- 
plement to  Murray's  work;  but  he  is  not  considered  as 
having  done  justice  to  the  subject. 


Medical  School  of  Kentueky.  p.  324. 

In  enumerating  the  medical  schools  of  the  United  States, 
that  of  Lexington,  in  Kentucky,  was  inadvertently  omitted. 
This  medical  seminary  was  established,  it  is  believed,  in  1799, 
when  Dr.  Frederick  Ridgely  was  appointed  Professor  of 
the  Practice  of  Physic,  Obstetrics,  and  Materia  Medica;  and 
Dr.  Samuel  Brown  Professor  of  Anatomy,  Surgery,  and 
Chemistry. 


Medical  Science  in  America,  p.  325. 

Tliere  seems  to  be  no  science  in  which  America  has  made 
more  progress  than  that  of  Medicine;  and  none  in  which  she 
holds  a  more  complete  independence  of  the  doctrines  and  au- 
thorities of  the  European  world.  It  is  indeed  true,  diat  the 
physicians  of  this  country  were  originally  indebted  to  their 
preceptors  in  Europe  for  the  elements  of  most  of  that  know- 
ledge which  they  have  since  so  successfully  laboured  to  sim- 
plify, improve  and  extend.  It  was  natural  to  suppose,  as  so 
many  of  our  most  distinguished  members  of  this  profession 
had  received  their  education  in  Europe,  that  they  would  re- 
main fixed  in  the  trammels  of  early  impressions,  and  refuse 
to  listen  even  to  the  evidence  of  facts,  when  found  not  to 
coincide  with  the  principles  they  had  deeply  imbibed.  Much 
of  this  blind  reliance  on  authority  has  been  observed;  but  it 
is  equally  triie  that  America  may  boast  of  much  free  inquiry, 
and  of  much  bold  and  successful  innovation.  This  hemis- 
phere is  the  theatre  on  wliich  the  prejudices  and  errors  of  the 
European  schools,  in  a  great  variety  of  instances,  have  been 
refuted  and  abandoned,  and  on  which  new  principles  in  medi- 
cine have  been  proposed,  ascertained,  and  completely  esta- 
blished. In  support  of  this  assertion  it  would  be  easy  to  ad- 
duce, not  only  the  facts  concerning  American  physicians  who 
liad  been  educated  in  Europe,  and  returned  to  their  native 
country;  but  those  likewise  of  European  physidans  going, 

3  Y 
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in  various  capaclcies,  to  reside  in  the  West-Indies.  Are  dis- 
eases on  tiiis  side  of  the  globe  more  gigantic  in  stature,  more 
marked  and  incapable  of  disguise  in  their  features  than  in  the' 
land  of  our  ancestors — or  to  what  else  are  we  to  attribute 
this  effect? 

It  would  exceed  the  limits  of  this  note,  and  appear  un-^ 
becoming  in  the  author,  to  enter  into  any  discussion  of  the 
conflicting  opinions  of  American  and  European  physicians. 
Nothing  more,  therefore,  than  a  rapid  glance  at  the  sub- 
ject shall   be  attempted. 

Medical  science  in  America  claims  the  merit  of  improve-' 
ments  and  discoveries  on  the  following  subjects,  A  more 
simple  and  correct  doctrine  concerning  the  radical  and  uni- 
versal relations  of  diseases;  a  more  rational  and  practical  esti- 
mate of  nosology,  the  importance  of  which  seems  to  have 
been  greatly  over-rated  in  Europe;  more  just,  accurate  and 
consistent  opinions  concerning  the  origin  and  causes  of  epi- 
demic and  pestilential  diseases,  according  to  which  the  no- 
tions of  their  importation  and  exportation  from  one  country 
to  another  are  rejected,  and  the  doctrine  of  their  production 
from  a  vitiated  state  of  the  atmosphere  in  the  situations  where 
they  are  found  to  prevail,  is  satisfactorily  established ;  more 
correct  principles  on  the  subject  of  Quarantine,  which  might 
diminish  the  burdens  and  restrictions  of  commerce,  and  rentier 
the  intercourse  of  nations  more  hospitable  and  humane ;  and 
a  more  extensive  acquaintance  with  the  medicinal  virtues  and 
uses  of  many  articles  of  the  vegetable  kingdom. 

Among  many  particular  disea.ses  and  rem.edies,  the  manage- 
ment of  which  lias  been  improved  in  the  United  States,  the  fol- 
lowing may  be  selected  vv^ith  great  confidence.  A  more  sim- 
ple and  efhcacious  treatment  of  jxrstilential  diseases ;  a  more 
correct  theory  and  practice  in  dropsy,  particularly  in  that  of 
the  brain;  a  more  discriminating,  decisive  and  successful  em- 
ployment of  blood-letting  in  fevers,  and  more  just  indica- 
tions, founded  upon  the  appearances  of  the  blood  after  being 
drawn ;  and  a  more  extensive  and  cfEcacious  use  of  mercury 
in  a  variety  of  diseases. 

In  effecting  these  and  many  other  improvements,  the  pliy- 
sicians  of  the  United  States  have  laboured  with  a  laudable 
and  enlightened  diligence.  In  die  first  rank  of  those  who 
have  thus  honourably  employed  their  talents,  it  is  proper  to 
place  the  name  of  Dr.  Rush,  v^/hose  devotedness  to  science, 
and  Wiiose  ardour,  eloquence,  and  perseverance  in  the  dis- 
semination of  it,  will  cause  the  period  of  his  public  instruc- 
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iion  to  br  alwa\^s  hereafter  consideixd  as  an  Interesting  epoch 
in  the  history  of  medicine  in  this  country.  In  truth,  it  may 
be  asserted,  tiiat  this  gentleman,  for  a  long  period  after  the 
commencement  of  his  course  of  public  instruction,  did  more 
in  his  capacity  of  teacher  than  all  the  other  physicians  in  the 
United  States,  collectively,  to  diffuse  a  taste  for  medical  in- 
quiries, and  to  excite  a  spirit  of  observation,  and  of  lauda- 
ble ambition,  among  the  students  of  medicine  in  our  country. 
The  inquiries  of  Dr.  Mitchill,  with  respect  to  pestilential 
diseases,  the  subject  of  quarantine,  6cc.  are  likewise  deeplv 
connected  with  that  mass  of  investigations  in  this  country 
■which  commenced  in  throwing  ofFthe  yoke  of  European  au- 
thority, and  asserting  the  rights  of  free  and  independent  judg- 
ment. Nor  is  less  praise  due  to  Dr.  Barton,  for  his  en- 
Jightened  efforts  to  enrich  the  Materia  Medica  of  the  United 
States,  by  his  researches  into  the  virtues  of  their  vegetable  trea- 
sure.— Many  other  names  might  also  be  Inserted  in  this  place, 
"were  not  the  task  of  making  a  selection  difficult  and  invidious. 


NOTES  ON  CHAPTER  V. 

1  HE  statement,  at  the  beginning  of  this  chapter,  that,  at 
the  commencement  of  the  eighteenth  century,  "almost  half* 
the  surface  of  the  globe  was  in  a  great  measure  unknown^ 
rather  falls  short  of  the  truth  than  exceeds  it.  Perhaps  it  may 
be  asserted  that  five-sixths  were,  at  that  period,  scarcely  at 
all  known. 


Additional  FoT^agers.  p.  337. 

Lieutenant  Synd,  In  the  Russian  service,  s»t  out  on  s^ 
voyage  of  discovery  In  1764,  and  returned  In  1768.  He 
steered  a  course  more  north-east  than  any  of  his  predecessors, 
^nd  made  some  valuable  discoveries  between  Asia  and  Ame- 
rica. 

Among  the  Voyages  which  have  contributed  to  the  im- 
provement of  Geography,  that  which  was  performed,  by 
prder  of  the  French  king,  in  1771  and  1772,  by  Messrs.  De' 
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Verdun  de  la  Crenne,  of  the  Academy  of  the  Marine 
at  Brest,  De  Borda,  Member  of  the  Royal  Academy  of 
Sciences,  &c.  and  Pingre,  Chancellor  of  the  University  of 
Paris,  ought  not  to  be  omitted.  Though  the  primary  objects 
of  this  voyage  were  the  making  experiments  on  certain  Time- 
keepers of  Le  Roy  and  Bert  no  ud,  and  the  investigation, 
in  general,  of  the  best  mode  of  finding  the  longitude  at  sea; 
yet  its  able  conductors  made  many  other  observations,  and 
ascertained  many  facts  of  great  importance  to  geographical 
science.  They  pointed  out  the  true  situation  of  a  number  of 
places,  seas,  and  coasts,  before  but  imperfectly  known ;  rec- 
tified charts  which  had  been  long  in  vogue ;  and  gave  new 
and  more  accurate  information  on  a  variety  of  points  highly 
interesting  to.  navigators. 

In  1715  Don  Juan  de  Ayala,  a  Spanish  navigator,  un- 
dertook a  voyage  for  the  purpose  of  exploring  the  north- 
western coast  of  America.  He  added  a  little  to  the  sum  of 
geograpliical  knowledge,  by  discovering  some  bays,  capes, 
.  ad  harbours,  between  the  47th  and  57th  parallels  of  north 
la.itude. 

Our  knowledge  of  Iceland  was  greatly  improved  by  the 
voyage  of  Sir  Joseph  Banks,  and  Dr.  Solander,  to  that 
island,  in  1772.  These  gentlemen  being  disappointed  in  their 
plan  of  revisiting  the  South-Sea,  determined  on  a  northern 
voyage,  in  which  they  were  accompanied  by  the  Rev.  Dr. 
VoN  Troil,  Dr.  J.  Lind,  and  several  other  literary  and 
scientific  gentlemen.  They  gave  to  the  public,  as  the  result 
of  this  expedition,  much  new  and  important  information  con- 
cerning the  geography  and  natural  history  of  Iceland. — See 
Yon 'Troil' s Letters  on  Iceland.    London.  8vo.   1780. 

In  1785  Commodore  Billings,  an  Englishman  in  the 
Russian  service,  was  dispatched  by  the  Empress  to  explore 
some  of  the  northern  parts  of  Russia;  more  particularly  to 
determine  the  latitude  and  longitude  of  the  mouth  of  the 
River  Kovima,  and  the  situation  of  the  great  Promontory  of 
the  Tshutski,  as  far  as  the  P^astCapc;  to  form  an  exact  chart 
of  the  islands  in  the  Eastern  Ocean,  extending  to  the  coast  of 
America ;  and,  in  short,  to  bring  to  perfection  the  knowledge 
acquired  of  the  seas  lying  between  Siberia  and  the  opposite 
coast  of  America.  Though  this  expedition  did  not  answer 
the  expectation  of  its  royai  patron,  it  furnished  some  additions 
to  our  geographical  knowledge.  Commodore  Billings,  in 
|:jarticular,  ascertained  the  latitude  of  the  mouth  of  the  Ko- 
viwa,  and  returned  to  Pctersburgh,  in  1794,  with  a  variety 
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pf  less  important  details  of  information,  useful  to  navigation 
and  geography. — See  An  Account  of  a  Geographical  and 
Astronomical  Expedition,  Kc.  by  Martin  Sauer.  4to. 

In  the  years  1790,  1791,  and  1792,  a  voyage  round  the 
world  was  performed  in  the  ship  Solide^  commanded  by  Capt. 
Etienne  Marchand,  a  French  naval  officer  of  reputation. 
From  this  voyage  resulted  the  discovery  of  a  group  of  islands 
in  the  Pacific  Ocean,  in  tlic  neighbourhood  of  the  Marquesas^ 
and  some  additional  particulars  of  information  respecting  the 
north-west  coast  of  America. 


Dawkins  ^?z<i  Wood.  p.  33:9. 

Dawkins  and  Wood  travelled  together  in  Syria.  They 
were  dispatched  by  the  Dilletanti  Society,  chiefly  for  the  pur- 
pose of  exploring  the  ruins  of  Balheck  and  Palmijra.  On 
these  they  published  two  works,  which  were  their  joint  pro- 
ductions; and  contain  little  more  than  architectural  sketches 
of  buildings,  with  explanations.  These  travellers,  therefore, 
are  erroneously  placed  among  those  who  have  rendered  much 
service  to  Geography.  They  brought  to  Europe  little  or 
no  information,  strictly  speaking,  on  this  subject. 


Du  Halde.  p.  340. 

Jean  Baptiste  Du  Halde  was  born  in  Paris,  in  1674. 
He  was  extremely  well  versed  in  Asiatic  Geography.  His 
great  work,  entitled  Grand  Description  de  la  C/iine^  et  de. 
la  Tartarre,  in  four  vols,  folio,  was  compiled  from  original 
papers  of  the  Jesuit  missionaries.  He  was  also  concerned  in 
a  collection  of  letters  begun  by  Father  Gobien,  entitled  Des 
Lettres  Edifiantes^  in  eighteen  volumes.  He  died  in  1743. 
— Though  he  appears  so  familiar  with  the  geography,  scenery 
and  manners  of  China,  he  never  was  ten  leagues  from  Paris 
in  his  life. 


Bell.  p.  340. 

Bell  is  mentioned,  by  mistake,  as  having  visited  Kamts- 
chatka.  That  respectable  traveller  never  passed  through  any 
part  of  that  country. 
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Siberia,  p.  340. 

For  much  Important  information  respecting  the  geography 
of  Siberia,  we  are  indebted  to  Plenisner,  commander  of 
Ochotsk,  in  the  Russian  service.  He  received  orders  from 
the  court  of  Russia  to  proceed  to  Anadirsk,  and  to  procure 
all  possible  information  concerning  the  north-eastern  parts  of 
Siberia,  and  the  opposite  continent.  He  returned  to  Peters- 
burgh  in  1776,  and  brought  with  him  several  maps  and  charts 
of  the  north-eastern  parts  of  Siberia,  which  were  considered 
as  highly  authentic  documents,  and  which  were  afterwards 
made  use  of  in  the  compilation  of  the  General  Map  of  BuSt 
sia,  published  by  the  Academy  of  Petersburgh  in  1776. 

Siberia  has  also  been  visited  during  the  eighteenth  century, 
and  valuable  information  concerning  the  geography  of  that 
inhospitable  region  communicated  by  Bell,  D'Autergche, 
Pallas,  and  Gmelin. 


K.^MPFER.   p.  340.. 

Though  K-¥.MPFER,  the  famous  traveller  in  Japan f  visiter] 
that  island  towards  the  close  of  the  seventeenth  century,  yet, 
owing  to  his  death,  the  account  of  his  voyage  was  not  pub- 
lished till  1727,  when  it  was  laid  before  the  public  by  Dr« 
ScHEUCHZER,  to  whom  K.4^mpfer's  manuscripts  were  com- 
mitted by  Sir  Hans  Sloane. 


RuMPHius.  p.  341. 

RuMPHius  is  erroneously  mentioned  as  belonging  to  the 
eighteenth  century.   He  belonged  entirely  to  the  seventeenth. 


Africa,  p.  343. 

Among  those  who  have  contributed  to  elucidate  tlie  geo- 
graphy of  Africa^  Mr.  Ledyard  is  mentioned  by  mistake. 
Tne  fact  is,  he  was  arrested  by  death  so  soon  after  setting 
out  on  his  journey,  that  he  cannot  be  represented  as  having 
done  any  thing  to  improve  our  knowledge  of  that  quarter  ot 
the  globe. 
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Among  tlie  modern  travellers  in  Africa^  Horneman  de- 
ierves  respectful  notice.  His  Travels  from  Cairo  to  Mour- 
zouk\  tJia  capital  of  the  Ki7igdovi  of  Fezzan,  in  the  years 
1797  and  1798,  added  something  to  our  knowledge  of  the 
interior  of  Africa. 

Mr.  Browne  was  inadvertently  mentioned  as  having  vi- 
sited Abi/ssiiiia.     He  did  not  go  into  that  part  of  Africa. 

Flacourt  is  placed  by  mistake  in  the  eighteendi  century. 
He  lived  in  the  preceding  age. 

Sir  William  Jones  has  given  the  best  account  of  the 
GoDhoro  Isles  that  is  extant. — See  the  Asiatic  Miscellany, 


Turkish  Empire,  p.  347. 

The  travels  of  Chandler,  Tournefort,  D'Ohssok, 
and  Olivier,  in  the  Tiukish  Empire,  have  thrown  much 
new  iig'u  on  the  physical  and  moral  condition  of  different 
pans  of  that  section  of  the  globe. 


North- America,  p.  349. 

ob\x\t  of  the  best  accounts  of  the  physical  and  moral  con- 
dition of  the  wCvStern  parts  of  North-America,  have  been  giveri 
by  Moj avian  Missionaries. — See  parliciiiarly  the  History  of 
the  Missions  of  the  United  Brethien  among  the  Indians  iti 
North- America.  By  George  Henry  Loskiel.  Trans- 
lated by  Latrobe.    8vo.    Lond.     1794. 

John  Lawson,  whose  work  on  North^Carolina  is  referred 
to  in  the  above-mentioned  page,  was  the  Surveyor-General  of 
that  colony  at  the  beginning  of  the  eighteenth  century.  His 
work  is  a  valuable  one. 

Brtckell  is  also  mentioned  in  connection  with  Lawsox, 
as  having  contributed  to  extend  our  knowledge  of  that  coun- 
try. But  since  that  page  was  written,  the  author  has  ascer- 
tained that  Brickell's  work  is  nothing  more  than  a  villain- 
ous  imposition.  He  put  his  name  to  Lawson's  work,  and 
not  only  copied  verbatim  whole  pajres,  but  tlie  entire  volume, 
excepting  nicrely  those  alterations  which  became  indispensi- 
biy  necessary  to  give  seme  decent  colouring  to  the  imposture. 
Brick  ell's  publication  was  made  in  i737. 

Jean  D'Auteroche  Chappe,  a  French  astronomer,  who- 
vsas  born  in  172S,  wsnt,  in  1769,  to  California^  to  observe 
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the  Transit  of  Venus.  His  Voyage  to  California  containsi 
some  interesting  information  concerning  that  country.  He 
died  there,  some  time  after  his  arrival,  of  an  epidemic  disease. 

M.  Bossu  was  a  Frenchman.  His  Travels  into  North- 
America^  published  at  Paris,  in  1777,  are  said  to  deserve  but 
little  credit. 

Dr.  John  Mitchell,  an  Englishman,  who  resided  some 
years  in  Virginia,  and  whose  name  has  been  frequently  men- 
tioned in  this  work,  contributed  not  a  litde  to  extend  our 
knowledge  of  American  geography.  His  Alap  of  North- 
America,  published  about  the  year  1755,  was,  for  some  time 
after  its  publication,  the  best  extant. 

Some  valuable  information  respecting  the  geography  of 
Louisiana  was  communicated  to  the  public,  in  the  course  of 
the  eighteenth  century,  byCRozAT,  Du  Pratz,  and  Char- 
levoix. But  our  acquaintance  with  that  part  of  North- 
America  is  extremely  small  and  imperfect. 

The  geography  of  Greenland  has  been  considerably  im- 
proved by  the  Moravian  Missionaries,  who  visited  and  resided 
for  a  number  of  years  in  that  inhospitable  region. — See  a 
Description  of  Greenland,  &c.  by  Hans  Egede,  who  had 
been  a  missionary  in  the  country  for  twenty  years.  Trans- 
lated from  the  Danish.  8vo.  London.  1745.  See  also  the 
History  of  Greenland,  occ.  by  David  Crantz.  Translated 
from  the  German.   2  vols.  8vo.   1767. 


D'Anville.  p.  352. 

Jean  Baptists  Bourguignon  D'Anville,  Geogra- 
pher to  the  King  of  France,  was  born  in  1697.  He  was  one 
of  the  most  diligent  and  enthusiastic  geographers  that  ever 
lived.  He  is  said  to"  have  laboured  fifteen  hours  a  day,  for 
fifty  years,  to  improve  this  favourite  science.  He  died  in 
January,  1782.  The  extent  and  value  of  his  labours,  for 
the  illustration  bodi  of  modern  and  ancient  geography,  are 
generally  known. 


Ancient  Geography,  p.  352. 

Our  knowledge  of  Ancient  Geogj^aphy  has  been  consider- 
ably improved  by  the  labours  of  Mr.  Jacob  Bryant. — See 
particularly  his  Ohsercaiions  on  Ancient  History^  &c. 
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Map-Makers.  p.  353. 

Several  of  the  persons  riientioned  In  this  page  arc  erroneously 
represented  as  constructors  ot"  Maps  and  Charts.  They  were 
only  distinguished  venders  of  these  articles. 

Among  the  constructors  of  Maps^  the  additional  names  of 
De  Bouge,  Lopez,  Bowles,  Moll,  Palairet,  La 
Rouge,  Senex,  and  Jeffreys,  are  worthy  of  respectful 
notice. 


Maps  of  the  United  States,  p.  352. 

No  general  map  of  the  United  States,  that  can  be  called 
correct,  has  yet  been  published.  That  of  Arrowsmith  is  the 
best,  and  is  highly  respectable.  But  good  maps  of  most  of  the 
individual  States  have  been  presented  to  the  public.  Of  these 
the  following  is  an  imperfect  list: — New-Hampshire,  by  Hol- 
land; Vermont,  by  Whitelaw;  Rhode-Island,  by  Har- 
ris; Connecticut,  by  Blodget  ;  New-Yoi^k,  by  De  Witt; 
Pennsylvania,  by  Scull,  and  by  Howell;  Maryland  and 
Delaware,  by  Griffiths;  Virginia,  by  Fry  and  Jeffer- 
son; the  country  west  of  the  Alleghani/  Momitains,  by 
Hutchins,  Imlay,  Lewis,  and  Williamson  ;  North  and 
South  Carolina,  by  Mouzon,  Purcell,  and  others;  and 
Kcntuckij,  by  Barker. 


De  Witt'5  Map  of  the  State  of  New-York.  p.  354. 

The  map,  which  is  stated  in  the  above-mentioned  page  to 
be  in  great  forwardness,  has  been  since  published,  by  Simeon 
De  Witt,  Esq.  Surveyor-General  of  the  State  of  New- 
York.  This  map  is  probably  the  best  delineation  that  has  yet 
been  given  of  any  part  of  our  country. 
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NOTE  ON  CHAPTER  VI. 

Standard  of  Measure,  p.  365. 

The  inaccuracy  to  which  a  standard  of  measure,  derived 
from  the  common  pendulum,  is  liable,  arises  from  the  diffi- 
culty of  measuring  the  precise  distance  between  the  real  point 
of  suspension,  and  tlie  centre  of  oscillation  of  the  pendulum. 

To  obviate  this  difficulty,  Mr.  Hatton,  and  after  him, 
still  more  successfully,  Mr.  Whitehurst,  devised  their  im- 
provements. Since  the  publication  of  Mr.  Whitehurst, 
Sir  George  Shuckburgh  Evelyn,  assuming  his  princi- 
ples, and  pursuing  his  path,  has  made  further  experiments, 
wJiich  throw  new  light  on  the  subject. — See  Philos,  Trans. 
1798.    p.  174. 

TJ^ie  method  adopted  by  the  French  Institute  for  obtaining 
an  invariable  standard  of  measure,  is  to  assume  a  certain  por- 
tion of  the  whole  circumference  of  the  earth.  For  this  pur- 
pose they  actually  measured  on  a  great  circle  of  the  earth,  the 
distance  between  Dunkirk  and  Barcelona,  The  portion  of 
the  meridian  from  Dunkirk  to  Rliodes  was  measured  by  De- 
lambre,  and  that  from  Rhodes  to  Barcelona,  by  Mechain. 
Fiom  tills  measurement  the  length  of  the  whole  meridian  was 
easily  calculated;  after  which  a  ceitain  portion  of  the  whole 
circle  (a  Jortij-miliionthJ  was  fixed  upon  as  the  standard  of 
measure.  This  standard  the  French  call  the  Metre,  which  is 
about  equal  to  39.  371  English  inches. 


NOTES  ON  CHAPTER  VIL 


Comparative  Dimensions  of  Ancient  and  Modern  Ships. 
p.  369. 

V\/  HEN  it  is  asserted  that  the  last  age  is  remarkable  for  a 
great  increase  in  the  dimensions  of  ships,  it  is  meant  that  this 
may  be  considered  as  a  general  truth.     The  vessels  which,  at 
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the  beginning  of  the  century,  were  sent  on  long  voyages  ot 
discovery,  or  other  important  enterprizes,  were,  in  many  in- 
stances, as  small  as  those  which  are  now  considered  fit  only 
for  coasters. 

"  The  trading  vessels  of  the  ancients  were,  in  general, 
much  inferior  in  size  to  those  of  the  moderns.  Cicero 
mentions  a  number  of  ships  of  burthen,  none  of  which  was 
below  2000  amphorae  (quarum  minor  nulla  era/  duinn  mil' 
Hum  ajnp/ioriimj ,  i.  e.  about  5Q  ton,  whicfi  he  seems  to 
have  thouglit  a  large  ship.  (Cic.  Fam.  xii.  15.)  There  were, 
however,  some  ships  of  enormous  bulk.  One  built  by 
Ptolemy  is  said  to  have  been  280  cubits,  that  is,  420  feet 
long,  and  another  300  feet:  the  tonnage  of  the  former  being 
7.182,  and  of  the  latter,  3197.  (Athenieus.J  The  ship 
which  brought  from  Egypt  the  great  Obelisk  that  stood  in 
the  Circus  of  the  Vatican  in  the  time  of  Caligula,  besides 
the  Obelisk  itself,  had  \20, 000  modii  oi  kntcs,  or  lenfiles, 
a  kind  of  pulse  for  ballast,  amounting  to  about  1 1  38  toi)S. 
Flin.  xvi.  40.  §  76." — See  Kt>kus's  Antiquities, 


Brindley.  p.  374. 

James  Brindley,  the  celebrated  engineer,  was  born  in 
Derbyshire,  in  the  year  1716.  He  early  devoted  himself  to 
mechanical  pursuits;  and  was  bred  a  mill-wright.  His  asto- 
nishing enterprize,  and  useful  improvements  in  the  formation 
oi  aqueducts,  canals,  &c.  are  generally  known,  and  will  long 
do  honour  to  his  memory.  He  died  in  1772,  in  the  56th 
year  of  his  age. 


NOTES  ON  CHAPTER  VIII. 


Cultivation  of  the  Potatoe.  p.  382. 

IT  is  a  curious  fact,  that  this  most  excellent  vegetable  has 
been  in  common  use  in  North-Britain  but  a  few  years.  In 
France  it  has  been  long  known;  but  was,  for  many  years, 
expressly  proscribed,  in  consequence  of  its  belonging   to  the 
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genus  Solanum,  a  very  suspicious  family  of  plants.  The  re- 
volution in  that  country,  however,  has  brought  it  into  use, 
and  the  prejudices  against  it  are  gradually  yielding  to  expe- 
rience. 

In  many  parts  of  Germany,  prejudices  still  more  inveterate 
against  the  use  of  the  Potatoe  prevailed.  We  are  told, 
indeed,  thaj:  in  some  parts  of  that  country,  until  within 
a  few  years  past,  the  inhabitants  would  almost  consent  to 
starve  rather  than  eat  this  pleasant  and  most  useful  vegetable. 
Count  RuMFORD  exerted  himself  to  bring  it  into  favour  in 
Bavaria,  and  at  length  succeeded.  At  the  close  of  the  18th 
century  it  had  come  into  general  use  in  most  of  the  couptries 
of  Europe. 


Rice  and  Cotton  in  South-Carolina,  p.  384. 

The  cultivation  of  Rice  in  South-Carolina  has  undergone 
several  revolutions  in  the  course  of  the  last  thirteen  years. 
In  the  year  1790,  87,179  tierces  of  this  article  were  exported 
from  that  State.  In  1792,  102,235  tierces  were  exported. 
Since  that  time  the  quantity  exported  has  been,  with  some 
variations,  generally  diminishing.  In  1800  the  number  of 
tierces  amounted  only  to  64,769. 

The  progress  of  the  cultivation  of  Cotton  has  been  much 
more  remarkable.  In  1790,  the  quantity  of  cotton  exported 
from  South-Carolina  was  9840  pounds;  in  1795,  1,109,653 
pounds;  in  1800,  6,425,863  pounds;  and  in  180 J,  8,301,907 
pounds. 

For  the  above  information  the  author  is  indebted  to  the 
politeness  of  Dr.  John  Parker  Gough,  of  Charleston. 


Artificial  Meadows. 

The  formation  of  artificial  meadows  is,  it  is  believed,  in  a 
great  measure,  if  not  entirely,  a  peculiarity  of  the  eighteenth 
century. 

Gardening,  p.  385. 

Cultivated  Fruit  Gardens  may  also  be  considered  as  chiefly 
belonging  to  the  eighteenth  century.  At  any  rate,  the  im- 
provements in  this  department  of  agriculture,  during  the  cen- 
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iury,  were  great  and  important.  Since  the  time  of  the  cele- 
brated Philip  Miller,  who  was  styled,  by  foreigners  as 
well  as  his  countrymen,  Hortulanoruin  Princtps,  many- 
writers  on  this  subject  have  contributed  to  the  progress  of  im- 
provement. 


Rearing  Cattle,  p.  387. 

Among  those  who  have  distinguished  themselves  by  their 
successful  attention  lo  the  breeding  of  cattle,  particularly  to 
the  ascertaining  those  circumstances  which  affect  the  growth, 
size,  strength,  beauty,  &c.  of  cattle,  Mr.  Bakewell,  of 
Great-Britain,  has  particularly  distinguished  himself.  The  mu- 
nificent encouragement  given  to  improvements  of  this  kind  by 
the  late  Duke  of  Bedford  and  Lord  Somerville,  are  also 
worthy  of  particular  notice  in  sketching  the  agricultural  pro- 
gress of  the  last  age. 


NOTES  ON  CHAPTER  IX. 


Fire  Engines,  p.  395. 

VjREAT  irnprovements  have  been  made,  during  the  age 
under  consideration,  in  the  construction  of  engines  for  extin- 
guishing fires.  The  efficiency  of  those  engines  which  have 
been  formed  for  this  purpose  within  the  last  twenty  or  thirty 
years,  compared  with  those  which  were  in  use  at  the  begin- 
ning of  the  century,  is  wonderfully  great.  The  addition  of 
an  air-cell  to  these  machines,  by  Mr.  Newsham,  of  Lon- 
don, greatly  increased  their  power,  and  deserves  to  be  men- 
tioned as  an  important  event  in  the  course  of  their  improve- 
ment. 

Tanning,  p.  399. 

The  mode  of  tanning  leather  with  great  expedition  was 
first  recommended  by  Seguin,  of  France.  It  was  introduced 
into  England  by  Mr.  Desmond,  about  the  year  1795;  and 
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has  been  frequently  employed  with  great  success.  But  it  is 
said  to  be  only  eligible  in  cases  of  pressing  necessity,  vvliere 
the  process  must  be  completed  in  a  short  time,  being  expen- 
sive, and,  as  some  believe,  in  a  degree  injurious  to  the  lea- 
ther. The  liquid  for  tanning  leather,  according  to  this  me- 
thod, is  obtained  by  digesting  oak  bark^  or  other  proper  ma- 
terial, in  water,  frequently  drawing  off  the  water,  and  pour- 
ing It  upon  fresh  tan,  until  the  liquor  is  highly  coloured,  and 
very  strong.  Into  this  liquor  the  hides  are  irnmersed  for  a 
few  days,  after  being  previously  prepared  for  tanning  by 
means  of  gallic  lixivium  and  vitriolic  acid. 


NOTES  ON  CHAPTER  X. 


Collections  of  Specimens  in  the  Fine  Arts.  p.  305. 

IN  the  opinion  expressed  in  this  page,  that  "  the  monuments 
of  human  genius,  especially  in  Painting  and  Sculpture,  col- 
lected and  displayed  in  the  city  oi  Paris,  were  more  numerous 
and  magnificent  than  were  ever  before  displayed  in  one  place," 
there  is  evidently  a  mistake;  at  least  the  statement  is  by  no 
jneans  true,  as  it  respects  Sculpture.  We  have  but  very  few 
of  the  fine  works  of  antiquity.  Adr.ian's  Villa  possessed 
more  than  all  Europe  at  present. 


Portrait  Paintei^s.  p.  41 1 . 

RoMNEY  is  entitled  to  a  place  among  the  distinguished 
portrait  painters  of  Great-Britain. 


Angelica  Kauffman,  p.  411. 

A  friend,  on  reading  what  is  said  of  this  celebrated  artist 
in  the  above-mentioned  page,  made  the  following  remark: — 
•'  I  think  you  speak  in  rather  too  strong  terms  of  the  genius  of 
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Angelica  Kauffman.  Although  she  is  very  high  on  the 
h'sr  of  artists,  her  works  have  not  sufficient  force  of  character 
and  composition  to  entitle  her  to  such  praise." 


Landscape  Painting,  p.  41 1. 

In  Landscape  painting  Mop.eland  is  entitled  to  respectfiil 
notice.  He  is  said  to  have  a  very  superior  genius  for  this  de- 
partment of  painting. 


Painting  on  Glass,  p.  413. 

The  finest  specimens  of  Jervas's  talents  in  painting  oa 
glass  are  some  copies  from  West,  in  the  windows  ot  St^ 
George's  Chapel,  at  Windsor. 


Roman  Sculpture,  p.  415. 

**  Roman  genius"  in  sculpture  is  improperly  mentioned.    A 
Roman  school  of  this  art  is  scarcely  recognized. 


Algardi.  p.  415. 

Algardi  lived  early  in  the  eighteenth  century.  Among 
the  numerous  works  on  which  his  reputation  is  built,  his  fa- 
mous specimen  of  Alto  Relief,  in  St.  Peter's,  at  Rome,  de- 
serves particular  commendation.  The  subject  is  the  appear- 
ance of  St.  Peter  and  St.  Paul  to  Attilla,  when  laying 
siege  to  Rome.  It  is  one  of  the  finest  things  to  be  seen  ia 
that  city. 


Impressioiis  from  Marble,  p.  420. 

The  principal  advantage  attending  the  method  of  taking 
off  an  impression  of  any  figures  or  writing  drawn  on  viarble, 
is  the  perfect  freedom  with  which  the  figures  or  writing  can 
be  drawn. 
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Raphael  Morghen.  p.  421. 

The  name  of  this  celebrated  engraver  is  erroneously  spelled 
in  the  page  above-mentioned.  It  is  Morghen,  not  Morgan. 
Tt  is  also  a  mistake  to  place  him  among  the  artists  of  Great- 
Britain.     He  is  an  Italian,  and  resides  at  Florence. 
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